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PaGouass mporpamma mo Ouosoruu (yriyOJeHHBIH ypOBEHb), Ha YpPOBHE
cpennero ob6Omero oOpazoBanusi (10-11 kmaccel), cocraBieHa C YY4ETOM
TpeboBanuii deepaibHOro rocyIapCTBEHHOIO 00pa30BaTeNIbHOTO CTaHIapTa
cpennero oOmiero obpaszoBaHus (yTBepXKAeHHBIM I[Ipukazom MunucTepcTBa
obpaszoBanns u Hayku P® ot 17 mas 2012 r. N2 413 ¢ u3MeHEHUSIMH H
nonoJiHeHus MU oT 29 nexadpst 2014 r., 31 nekadbps 2015 r., 29 utons 2017 r.),
B COOTBETCTBUM C OCHOBHOM 00pa3oBaTeIbLHON MPOrpaMMOi CpeTHEer0 00IIero
oOpazoBaHuUsI

Jannas pabouas nporpamma peanusyercs Ha ocHoBe Y MK «buomorus 10-11
KJIacChl, 0a30BbIN U yri1yOJieHHbIH ypoBeHb» AradonoBa M. b. CuBormnazos B.
n.

B YuebHoM mitaHe Ha u3yueHue yuyeOHOTO IpeaMeTa OUosIorust Ha yriayOJeHHOM
ypoBHe oTBoauTcs B 10 kiacce — 3 yaca B Hefento,yTo cocranisieT 102 yaca B roj,

[.Ilnanupyembie  pe3yiabTaThl OCBOCHHS ydeOHOTO  mpeamMera, Kypca
(yenyonénusiil yposetv)

LleHHOCTHBIC OPHMEHTHPBI COAEPKAHUA Kypca OHOJIOTHH
B mpomecce ocBoeHHMA Kypca ydalllMWCs TOJYYHT BO3MOKHOCTh
IpUOOPECTH MO3HABATEIbHbIE IIEHHOCTH:

* yMEHHE KPUTHYECKH OLIEHMBAaTh MH(POPMALMIO O JNEATEIHHOCTH 4YeJOBEKa B
IIPUPOJIE, NTOIYYAEMYIO U3 Pa3HbIX HCTOYHUKOB;

* BJIQJICHUE OCHOBHBIMM METOJAMU HAYYHOI'O MO3HAHHUs, UCIIOJIb3YEMBIMU IIPU
OMOJIOTMUECKUX HCCIEIOBAaHUSAX KHUBBIX OOBEKTOB M HSKOCHUCTEM: OIHMCAHUE,
U3MEepEeHHe, IPOBEICHNE HAOII0ICHUN;

* BJAJCHUE HaBbIKAMHM II03HABATEJIbHOM, Y4YEOHO-HCCIEIOBATEIbCKON U
IMPOEKTHOM I€ATETbHOCTH, HABbIKAMU PA3PEIICHUs MPOOIIEM;

* CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY MOUCKY METOJOB PEIICHUS
MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PA3JIMYHbIX METOA0B ITI03HAHNS,

* BJIQJICHUE HAaBbIKAMU I[I03HABATEIbHOW  peQIEKCUU Kak  OCO3HAHMUS
COBEpPLIAEMBIX JECHUCTBUM M MBICIUTENBHBIX IPOLECCOB, HMX pPE3yJNbTaTOB U
OCHOBAHHM, TPAHUL] CBOErO 3HAHMS W HE3HAHMS, HOBBIX NTO3HABATEIBHBIX 3a7a4 U
CPEACTB UX JOCTHKEHUS,

HPaBCTBEHHbIE IEHHOCTH:

* CIHOCOOHOCTH AaHAJU3MPOBATh U OICHUBATH IIOCIEJACTBUS JEATCIBHOCTH
YeJI0BEKA B PUPOJIE;

* (¢opmupoBaHrue yOSKICHHOCTH B HEOOXOJAMMOCTH COOJIFOACHHUS STHUUYECKUX
HOPM M DJKOJIOTMYECKUX TpeOOBaHUN TMpHU TIPOBEACHUM OHOJOTHYECKUX
HCCJICJIOBAHUI;



KOMMYHHMKATHBHBIC IEHHOCTH:

* BJAQJCHUE A3BIKOBBIMU CPEICTBAMU — SICHO, JIOTMYHO W TOYHO H3J1ararb CBOIO
TOYKY 3PEHHs], UCII0JIb30BATh A/ICKBATHBIE SI3bIKOBBIE CPEICTBA;

* yMEHHE TMPOIYKTUBHO OOIIAThCSd U B3aUMOJCHCTBOBATH B Ipoliecce
COBMECTHON JI€ATENbHOCTH, YYHUTBIBaTh TO3UIMH Jpyroro, 3¢p¢GeKTUBHO

pasperiaTh KOHQIUKTHI.
[Iporpammoii mpeaycMOTpEeH HWHTETPUPOBAHHBIM TMOAXOJ K OOYYEHHIO C
MIPUBJICYEHUEM MH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH u

UCIIOJIb30BAaHUEM Y4YEOHO-METOAMYECKUX KOMIUIEKTOB cepun «HaBuratopy,
KOTOPBIE TO3BOJISIIOT PEAJN30BATh JIMYHOCTHO-OPUEHTHPOBAHHBIM IMOAXOA K
00yYEHHIO TyTEM CO3/IaHMS MHAUBUAYAJIbHBIX 00pa30BaTENIbHBIX TPAEKTOPHUH.

PE3YJBTATBI OCBOEHUA KYPCA BUOJIOT'NA

B cootBercTBUM ¢ TpeboBaHmsiMu DenepasibHOTO TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOTO  CTaHAapTa cpenHero (MOJHOTO) oOmero oOpa3oBaHUs K
pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTEIbHOM MPOTrpaMMbl K OKOHUYAHHUIO
OJIMHHAJIIIATOTO Kjacca |y ydamuxcsi — Heobxoaumo  chopMHUpPOBATH
MHUPOBO33pEHHE, OTBEYAIONIEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKd U
OOIIIECTBEHHONW  MPAKTHKW, OOIICUETIOBEYECKUM IIEHHOCTSAM U  HjeajaM
IPaXKJAHCKOTO OOIIECTBA; OCHOBBI CAMOPA3BUTHSI M CAMOBOCIUTAHUS; HaBBIKU
COTPYAHHYECTBA CO CBEPCTHHUKAMU, METbMH MIIQJIIETO BO3pacTa, B3POCIBIMH B
00pa3oBaTeNbHOM,  OOIIECTBEHHO  IMOJE3HOW,  Y4eOHO-UCCIEA0BATEILCKOM,
MPOCKTHOM W JPYTUX BHJAX JEATCILHOCTH; TOTOBHOCTH M CIIOCOOHOCTH K
00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA TMPOTSIKEHUU BCEU >KU3HU;
CO3HATEJIBLHOEC OTHOIICHHE K HEMpPEepPhIBHOMY  OOpa30BaHUIO KakK YCJIOBHIO
YCHENTHOW TPO(PECCHOHATEHON ¥ OOIECTBEHHOW neaTenbHOCTH. [lIkonpHUKH
JIOJKHBI OCBOUTH MEXKIIPEAMETHBIC MOHSATHS U YHUBEPCAIbHBIC YUEOHbIE JEHCTBUSA
U HAay4YUThCS UX HCIIONB30BaTh B y4eOHOW U MO3HABATEIBHOM JAESTENBHOCTH, a
TaK)ke yMeTb (POPMUPOBATh U PEATM30BbIBATh MHIUBUIYaJIbHbBIE 00pa30BaTEIbHbIC
TPaeKTOPHH.

B npeaMeTHoii 00s1acTi npu yriay0JaeHHOM M3Yy4eHHUHM [TPEII0IaracTcs:

* (GOpMHUpPOBAHHME CHUCTEMbl HAYYHBIX 3HAHUUA 00 OOHIMX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUSIX COBPEMEHHOM OMOIOTrHYeCKON HAYKH;

* (dopMHpOBaHHE yMEHUH HCCIECNOBATh W AHAIM3UPOBATH OHOJIOTHUECKHE
OOBEKTHl M CHUCTEMBI, OOBICHITh 3aKOHOMEPHOCTH OMOJIOTMYECKUX IMPOIIECCOB U
SBJICHW,  TMPOTHO3MPOBATH  TOCJIEICTBHUS  3HAYUMBIX  OHOJIOTHYECKHUX
HCCJICIOBAHUM;

* OBJAJICHHEC YMCHHUSIMH BBIJIBUTATh THUIIOTE3bl HA OCHOBE 3HAHWUUA 00
OCHOBOIIOJIATAIOIINX ~ OMOJIOTMYECKUX  3aKOHOMEPHOCTSIX M 3aKOHAaX, O
MPOUCXOXKJIEHUH U CYIIHOCTH JKM3HHU, MPOBEPSATh BBIIBUHYTHIE T'HIIOTE3bI
AKCIIEPUMEHTAIILHBIMU CPECTBAMHU, (DOPMYJIUPYSI 1I€JIb UCCIICIOBAHUS;

* OBJIAQJICHUE METOJaMU CaMOCTOATEIbHONM TMOCTaHOBKM OHOJOTHYECKUX
HKCIIEPUMEHTOB, OIHWCAaHUs, aHAIM3a U OLIEHKU JIOCTOBEPHOCTU IOJYUYEHHOIO
pe3yibTara.



B mpouecce u3zydeHus: Kypca Takke OXKUAACTCS JOCTHXKEHHE CIEeIYIOIIUX
JIMYHOCTHBIX PE3yJIbTATOB:

* IIposiBneHue  4yBCTBA  POCCHMHCKOM  TPAXTAHCKOM  MIACHTUYHOCTH,
naTpuoTH3Ma, JIOOBH M yBakeHUs K OTedecTBy, 4yBCTBa TOPIOCTH 3a CBOIO
Ponuny;

* OTBETCTBEHHOE OTHOLIEHHE K Yyuyebe, TOTOBHOCTb U CIIOCOOHOCTb K
caMm000pa30BaHUIO;

* (opmupoBaHHE MOTHBAIIMH K O0YUYEHHUIO W TIO3HAHHIO, OCO3HAHHOMY BBIOOpY
Oyymieit mpodeccuu;

* CIOCOOHOCTH CTPOUTH MHIMBUIYATBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

* (opMHpoOBaHHE 1IETOCTHOTO €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS;

* coOmroieHNe TpaBUII MOBEACHUS B IIPUPO/IE;

* yMEHHE Peaii30BaTh TEOPETUUECKHUE MTO3HAHUS Ha MPAKTUKE;

*  CHOCOOHOCTH IPHU3HABATH COOCTBEHHBIE ONMIMOKH U UCTIPABIIATH UX;

* yYMEHHUE apryMEHTHPOBAHHO U 0OOCHOBAaHHO OTCTAMBATh CBOIO TOUKY 3PEHMS;

* KPUTHUYHOE OTHOLIEHHME K COOCTBEHHBIM IOCTyIKaM, OCO3HaHUE
OTBETCTBEHHOCTH 3a UX PE3YJIbTATHI;

*  YBWXHUTEJIbHOE U J0OPOKENIATETbHOE OTHOIIEHUE K IPYTHM JIFOJSIM;

* yYMEHHUE CiIylaTb W CIbIIATh JAPYTUX, BECTU JTUCKYCCHIO, OINEPHUPOBATh
dbakramu.

JlocTrKeHNe TMYHOCTHBIX Pe3yJIbTaTOB OIEHUBAETCS HA KAYECTBEHHOM YpOBHE
(6e3 otmeTok). CHOpMUPOBAaHHOCTh METANPEIMETHBIX U MPEAMETHBIX YMEHUUI
OlLICHMBaeTCs B 0Oajuiax Mo pe3yibTaTaM TEKYIIEro, TeMaTHYeCKOTO W HUTOrOBOTO
KOHTPOJIS, @ TAaKXKe MO Pe3yJIbTaTaM BBITIOTHEHUS TaOOPATOPHBIX U MPAKTUIECKIX
paborT.

MeTanpeaMeTHBIMU Pe3yJIbTATAMHU OCBOCHHUS Kypca OMOJIOTHH SBIISTFOTCS:

* OBJIAQJICHUE COCTABJISIONIUMU MMPOCKTHOM U UCCIEN0BATENHCKON IEATEbHOCTH
M0 M3YYEHHUIO OOIIMUX OMOJOTUYECKHX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX >KUBOU
IPUPOJIE;

* YMEHHE CaMOCTOSITEIbHO ONPEEIATh IEIN U COCTABISATH IIJIaHbL;

* YMEHHE CaMOCTOSATEIHHO OCYIIECTBISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATh
y4eOHYI0 U BHEYUEOHYIO (BKJIIOUasi BHEIIKOJIbHYIO) J€ATEIbHOCTD;

* YMEHUE UCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl JOCTHXKEHUS 1IEJICH;

* yMEHHUE BBHIOMPATH YCIENTHBIC CTPATETUH B PA3IMYHBIX CUTYyAITHX;

* 69

* YMEHHE OCYUIECTBIISATh CAMOCTOSITENbHYIO HH(POPMAIIMOHHO-TIO3HABATEIbHYIO
NEATENIbHOCTh, BKJIIOYAasi YMEHHUE OPUEHTHUPOBATHCS B PA3IMUYHBIX HCTOYHUKAX
uHOpMaMU, KPUTUYECKHM OIEHMBATh W HWHTEPHPETUPOBATh HUH(MOpMAaIuIO,
MOJIy4aeMyI0 U3 Pa3IM4HbIX HCTOYHHUKOB.

II. Conepxanue yueOHOTO nmpeaMeTa, Kypca



BBEJIEHHUE (1 4)

Mecto kypca «OOmass OuoyioTHs» B CHCTEME E€CTECTBEHHOHAYYHBIX
IUCHUIUIMH, a Takxke cpenu Owonormueckux Hayk. Llemb um 3amaum Kypca.
3HavyeHNEe TpeaMeTa s IIOHUMAaHUs €IWHCTBA BCETO KMBOTO, B3aMMOCBSI3H BCEX
yacteir 6nochepsl 3emnn. Cucrema xuBoi npuposl. LlapcTBa xKuBOM MPUPOILI.

Pasnen 1 Buosorusi kak Hayka. MeToabl HAYy4HOI0 NMO3HAHUA (6 1)
Tema 1.1 KPATKASA UCTOPUS PASBUTUSA BUOJIOT'UHA (2 4)

CrpykTypa Owonoruu Kak Haykd. Haykm o JKMBOW mpHpojae, WX
Kjaccu(uKaIys 1mo o0bEeKTaM HMCCIICOBAHUS, U3YYaeMbIM IPOSIBICHHUAM JKU3HHU;
KOMITJIEKCHBIC HAYKH M UX MpaKTHIecKoe 3HaueHue. CucTeMaTuka U €€ IPUHITHUIIEL.
DBOJIIOIIMOHHOE YYCHUE M ATalbl €r0 CTAaHOBJICHHS. DTambl pa3BUTHS OMOJIOTHU.
Bkam oTiensHbBIX yYSHBIX B Pa3BUTHE OMOJIOTHH KaK HAyKH.

Jlemoncmpayus. buorpaduu u mopTpeThl (M300paKEHUSI) YUEHBIX, BHECIIUX
BKJIAJl B CTAHOBJICHUE U Pa3BUTUE OMOJIOTUN KaK HAYKH.
MNPEAMETHBIE PE3YJIbTATbBI OBYUYEHUSA
Yuanuecsi 1015KHbI 3HAThH:

* ompenereHnue OUOIOTHU KaK HAyKu;

*  OCHOBOIIOJIO)KHUKOB OHMOJIOTMM KaK HayKH, OCHOBOIOJOKHHKOB HAY4YHOM
(3armaiHOM) MEeTUIIMHBI, aHATOMUH, (PU3UOJIOTHH;

*  CO3JaTelieil KJIIETOYHOU TEOPUH;

* co3Jareliel COBPEMEHHOTO JBOJIOIMOHHOTO YYEHUS M JTallbl  €ro
CTaHOBJICHHUS,

*  BKJIaJl OTCUCCTBCHHBIX YUCHBIX B PA3BUTHE OMOJIOTHHU KaK HAYKH;

* kiaccupukanuo OMOJIOrHYECKUX HAYK;

* 0COOCHHOCTH OTHAEIBHBIX OWMOJIOTMYECKUX TUCIUILINH B CHCTEME OMOJIOTHH
KaK KOMIUJIEKCHOM HaYKH;

* 3Ha4YeHHE OMOJIOTUH KaK HAYKH.
Yuaniuecsi 1015KHbI yMeTh:

* KJIacCU(pUIUPOBATh OUOJIOTUYECKUE HAYKH;

* OIICHUBATH BKJIAJ OTICJIbHBIX YUEHBIX B pa3BUTHE OUOJIO- THH;

* XaaKTepu3oBaThb pOJb OWOJOTMM B  (OPMHUPOBAHUU COBPE MEHHOM
€CTECTBEHHOHAYUYHON KapTUHBI MUPA.

Tema 1.2 CYIIIHOCTD )KU3HU U CBOMCTBA KHUBOI'O (2 u)

Kusnp kak oOmeHayyHoe M Ouosornyeckoe mnonarne. OnpeneneHus
KU3HU. XUMHUYECKHI COCTaB M KIETOYHOE CTPOCHHE OPraHU3MOB, HACEISIOLIUX
3emumro. OOMEH BEMIECTB M CaMOPETYJSIIUS B OHMOJIOTMYECKUX CHCTEMaXx.
CaMOBOCIIPOU3BE/IEHNE; HACIEACTBEHHOCTh W H3MEHYMBOCTh KaK OCHOBa
CYILLIECTBOBaHMs >XKMBOM Marepuu. Poct m pasBute. Pa3npaxumocTts; (Qopmbl
U30UpaTeIbHON pEaKUMU OPraHU3MOB HA BHEIIHUE BO3JEHUCTBUA. PUTMHUYHOCTH
IPOLECCOB  KU3HENEATEIBHOCTH; OHOJOTUYECKUE PUTMBI M HMX 3HAYCHHUE.
JIUCKpPETHOCTh KUBOIO BEIIECTBA M B3aMMOOTHOIICHWE YacTU U LEJIOro B
onocrucTeMax. DHEPro3aBUCHUMOCTb KUBBIX OpPraHU3MOB; (POpMBI MOTpeOIEHUS
DHEPTHH.



Jemoncmpayus. CBONCTBA )KUBOTO (AHUMALIUHN).
NPEAMETHBIE PE3YJIBTATBI OBYYEHUSA
Yuamuecsi 10J1KHbI 3HATH:

* OIIpEeNeSICHUE )KU3HU;

* CBOMCTBA KUBBIX CUCTEM;

* 0COOEHHOCTH MPOSBICHUS PA3TUUYHBIX CBONCTB KUBOTO.
Yuamuecsi 10J1KHbI YMETh:

* JIaBaTh ONpEICIICHUE KU3HH;

* NPUBOIUTH NIPUMEPHI MPOSBICHUN CBOMCTB KUBOTO.
METANPEJMETHBIE PE3YJBTATHI OBYUEHUSA
Yyamuecst 10/2KHbI yMeETh:

* paboTtarh ¢ y4eOHUKOM, COCTaBJIATh KOHCIEKT naparpada;

* paspabaThiBaTh IUIAH-KOHCIIEKT TEMBbI, HCIOJb3ysl pa3Hble HCTOYHUKH
uHdopmaIuy;

* TOTOBUTH YCTHBIE COOOIIEHNUS U pedepaTsl Ha 3aJaHHYIO TEMY;

* II0JIb30BATHCS IOMCKOBBIMU cucTeMamu IHTepHeTa.

Tema 1.3 YPOBHH OPTAHM3AIIMMA )KUBOM MATEPUM. METO/bI
BUOJIOT'UA (2 4)

YpoBHU oOpraHuzauuu KuBou npupoxasl. Hepapxus ypoBHen. Metoubl
MO3HAHUA >KMBOW MPUPOABI U UX OCOOEHHOCTH. DTallbl HAYYHOI'O HCCIIEOBAHUS.
[Ipubops! 1 anmapatsl 415t OMOTOTMYECKUX UCCIIET0BAHUM.

Jlemoncmpayusa. YpoBHU OpraHU3aIuy )KUBOU MaTEpUM (aHUMALIHS).
Jlabopamopuvie u npakmuueckue pabomul

Mukpockonusi Kak METOJ OMOJIOTMYECKOTO HCCIENI0BaHUS (BUPTYalbHO M C
HaTypaJlbHBIMU CBETOBBIMU MUKPOCKOIAMU U TIpenapaTaMu).
HPEAMETHBIE PE3YJIBbTATBI OBYUEHUSA
Yyammuecs: 10/2KHbI 3HATD:

*  OIpeAeseHuEe YPOBHEN OpraHu3alry )KUBOW IPUPO/IbI;

*  YPOBHU OpraHHU3aLNH KUBOU IPUPOJIBL;

*  HEpapxXuI0 YPOBHEU OpraHu3aluu;

*  METOJIbl NO3HAHUS )KUBOU IPUPO/IBI;

*  JTamnbl HAYYHOTO HUCCIEAOBAHUS.
Yuamuecsi 10J1KHbI yMeThb:

* pacnpenensTh YPOBHU OPraHHU3alUU KUBOU MPHUPOABLI B COOTBETCTBUH C UX
Hepapxuen;

* [PUBOJUTH MPUMEPHI MPOSIBIICHUIN CBONCTB KUBOTO HA PA3HBIX YPOBHSX;

*  COCTaBJIATH IJIaH HAYYHOTO MCCIEIOBAaHUS M MPOBEIEHUS OMOIIOTHYECKOTO
JKCIIEPUMEHTA.
METAIIPEAMETHBIE PE3YJIbTATBI ObYYEHUA
Yyammuecsi 10/2KHbI YMeETh:

e paboTaTh C pa3HBIMH UCTOYHUKAMU HH(POPMALIUK;

*  [OJB30BaThCA MOUCKOBBIMU cucTeMaMu IHTepHeTA.

Ocnoenvie nouamusa. buosorusa. JXuszHb. OCHOBHBIE OTJIWYUS KUBBIX
OpraHu3MOB OT OOBEKTOB HEXUBOW MPUPOJbI. YPOBHH OpraHU3aIMU KUBOU



matepuu. OObEKThl U METOAbl M3yueHUs B Ouonoruu. MHorooOpasue *KUBOTO
MUpa.
Mescnpeomemmnbnie ceasu

Heopeanuueckas xumus. XUMHUYECKUE JIEMEHTHI MIEPUOIUYECKON CUCTEMBI /I,
N. MenaeneeBa 1 X OCHOBHBIE CBOWCTBA.

Opeanuyeckas xumus. OCHOBHBIE TPYNIIbI OPraHUYECKUX COETUHEHHM.

Acmponomusa. Opranuszanus IUIaHETHBIX cucTteM. CoJIHEYHash CHUCTEMA; €€
cTpykTypa. Mecto mianets! 3emiis B COTHEYHOM CUCTEME.

Hcemopusa. Kynbrypa 3anagnoit EBponsl koHia XV — nepBoi noioBuHbl X VII
B. Kynbrypa mnepBoro mnepuoga HOBOM wucropuu. Benukue reorpadpuyeckue
OTKPBITHS.

Paznen 2 Kuerka (30 v)
Tema 2.1 HCTOPUA N3YUEHUS KIIETKHN. KIIETOYHAS TEOPUA (2 4)
Krnerka kak cTpykrypHas u (pyHKIIMOHAJIbHAS €IMHUIIA XKUBOTO. McTopus
u3ydyeHus: Kietkd. [Ipokapuornueckas W 3ykapuoTudeckas KieTku. CBoMCTBa
KJIETOK, MHOTOOOpa3ue KIJIETOK 4YeJloBeYeCKoro opranusMma. l[lpuHnunuanbHas
cxema CTpoeHMs KieTkM. I{utosnorus kak Hayka. CBsI3b LMTOJIOTMM C JPYTUMHU
Haykamu. KietouHas Teopusi U ee OCHOBHbIe mosiokeHus. Bkmamg P. I'yka, A.
Jlesenryka, P. bpoyna, K. bspa, M. llnennena, T. [lIsanna u P. Bupxosa B
W3YUYCHHE KJIETKU U CTAHOBJIEHUE KIIETOYHOM TEOPHH.

Hemoncmpayua. llpyuHIMNMATBHBIE CXEMBbl YCTPOMCTBA CBETOBOTO U
AIEKTPOHHOTO MUKpOcKona. Moaenu kineTku. Mukpornpenaparsl KIETOK paCTeHHM,
KUBOTHBIX M OJHOKJETOYHBIX TpuOOB. Marepuansl, paccka3blBalOUIUE O
Onorpadusix ydeHbIX, BHECIIUX BKJIA]l B pa3BUTHE KIETOYHOU TEOPHUHU.
HPEAMETHBIE PE3YJIbTATHBI OBYUEHUSA
Yyammecs: 10/KHbI 3HATD:

* CTPOEHHE NPOKAPHUOTHYECKOM KIETKHU;

* MHOrooOpa3zue MpoKapuoT;

* CTPOEHHE 3YKapUOTHUECKOM KIETKH;

* MHOrooOpa3zue 3yKapuoT;

* KJIETKH OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB;

* 0COOEHHOCTHU PACTUTENbHBIX U )KUBOTHBIX KJIETOK;

* TOJIOXKEHUS KIETOYHOU TEOPUU CTPOECHUS OPTaHU3MOB.

Yyammecst 10/ZKHbI YMETh:

* paboTaTh CO CBETOBBIM MHUKPOCKOIIOM;

* OIMCHIBaTh KAPTUHBI, BUIHMbIE B CBETOBOM MUKPOCKOIL.

Ocnoenvie nouamua. Kierka. Lutonorus. Ilpokapuotel: OakTepuu H
CHUHE3eJeHbIE  BOAOpOCHM  (IMaHOOAKTEepHH).  ODyKapHOTHYecKash  KIIETKa;
MHOTO00pa3re HJYKapuoT; KIETKH OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
opranu3mMoB. OCOOEHHOCTH pPACTUTEIbHOM U KUBOTHOM KieTok. [lonoxenus
KJIETOYHOM TEOPHUH CTPOCHHS OPTaHU3MOB.

Tema 2.2 XUMUUYECKMI1 COCTAB KJETKH (2 1)



OJIEMEHTHBIN COCTAB KJIETKH. PacpoCTpaHEHHOCTH 2JIEMEHTOB, UX BKJIaJ B
o0Opa3oBaHHe )XKMBOW MaTepru U 0OBEKTOB HEXHUBOU MPUPObl. MaKpo3IeMEHTHI U
X Kiaccuukanms, MHUKPOAIJIEMEHTHI, YJIbTPAMHKPOIJIEMEHThl; MX BKJIaJI B
o0Opa3oBaHNe HEOPTaHUUYECKUX U OPTaHUYECKUX MOJIEKYJI >KMBOT'O BELIECTBA.

Jemoncmpayun. Cxema (auarpamma) pacupeesiCHUs] XUMUYECKUX 3JIEMEHTOB
B HE)KMBOM M XUBOU Ipupoze. llepuoanueckas cucreMa XMMUUECKUX AJIIEMEHTOB
MenaeneeBa (MOKHO BUPTYAJIBHO IIPHU MIOMOIIN MYJIBTUMEIUHHOTO PUIIOKEHUS K
y4eOHUKY).
NPEAMETHBIE PE3YJIBTATBI OBYYEHUSA
Yyamuecs: 10JKHbI 3HATh:

* Makpo- U MHUKPORJIEMEHTbI, BXOJSILIME B COCTAB UBOrO, U HX pPOJb B
OpraHu3Me.
Yyamuecst 10/KHbI YyMeETh:

*  XapakTepus3oBaTh (PYHKIUOHAIBHYIO POJb  OTAENIBHBIX  XUMHUYECKHUX
AJIEMEHTOB B KJIETKE.

Ocnosnvle nouamua. OpraHoreHbl, MaKpOdSJEMEHTbI, MHUKPOIIECMEHTHI,
YJIBTPAMHUKPO3JIEMEHTBHI.

Tema 2.3 HEOPTAHNYECKUE BEIIECTBA KJIETKH (1 4)
Heopranunueckue MoONEKyIbl JKMBOTO BEIIECTBA: BOJAA; XUMHUYECKHUE

CBOMCTBA M Ouonoruueckas poJib. Cojii HEOPTaHMYECKUX KHUCJIOT, UX BKJAJ] B
obecrieyeHre MpoLEeCCOB KUBHEACATEILHOCTH U MOJiepkaHue romeocrasza. Posib
KaTMOHOB M aHMOHOB B OOECIIEUYEHUM MPOLIECCOB JKHU3HENEITEIbHOCTH. OcMOC U
OCMOTHYECKOE JIaBJICHUE; OCMOTUYECKOE MOCTYTJICHUE MOJIEKYJ B KJIETKY.
Jemoncmpayua. Cxema CTpOECHHS MOJIEKYJIBI BOJIBL.
HPEAMETHBIE PE3YJIBbTATHBI OBYUEHUSA
Yyamuecs: 10JKHbI 3HATh:

*  XMMHYECKHE CBOMCTBA U OMOJOTUYECKYIO POJIb BOJIBI;

* pOJIb KATUOHOB U AHHOHOB B 00€CIIEUEHUH TTPOLIECCOB KUZHEIEITEIbHOCTH.
Yuammuecsi 10/ZKHbI YMeThb:

* OOBICHATH MPUYUHBI OCOOBIX CBOMCTB BOJIBI.

Ocnognvte nonamusa. CBovicTBa BOIbl. MUHEpalbHbIE COJNH. AHUOHBI U
katuoHbl. Bonopoausie cBsizu. ['uapoduabHOCTh U THAPOPOOHOCTD.

Tema 24 OPI'AHUYECKUE BEHIECTBA. OBILIIASA
XAPAKTEPUCTHKA. JIMIINBI (3 1)

Oprannueckre MoJIeKyJibl. HU3KOMONEKYISIpHBIE U BBICOKOMOJIEKYJISIPHBIE
coequHeHus. Jlunuapl: uX cTpoeHue, Kiaccuukamus U OUOJIIOTHYECKas POJib.
XHUMUYECKUE CBOMCTBA JUIINIOB. HelTpanpHbIe )KUPBI: XUMHAYECKass OPTaHU3aLINs
1 CBOMCTBA. POJIb ¥ CBOMCTBA IPOCTHIX, CII0KHBIX JIMITAOB U JIMIIONUIOB.
INPEAMETHBIE PE3YJIBTATBI OBYYEHMUSA
Yuaniuecst 10JKHBI 3HATD:

* IPUHLMIIBI CTPYKTYPHOU OpraHU3aluu U (PyHKIIUH JIUIH]IOB;
* KJacCU(PUKAIUIO JIUTTHIOB.
Yuamuecs 10J5KHbI YMETh:



* XapaKTepu30BaTh PYHKIUH JIUIUIOB;

* pa3nIM4aTh JUINAIBI U )KUPBI KAK BAPUAHTHI JTUIIAO0B;

* [PUBOJUTH IPUMEPHI PA3IUUHBIX JUIUAOB (IPOCTBIX, CIOKHBIX, TUIIOU]IOB).

Ocnogénvie  nonamusa.  bBUONOTMYECKHWE  MOJUMEPBL:  PETYJSIPHBIE U
HEperyJsIpHbIe, TOMONOJMMEPBI M rereponoiaumMepsl. Jlunmael. HevrpanbHbie
JKUPBI, JIATION/IBI.

Tema 2.5 OPTAHUYECKHUE BEHIECTBA. YIVIEBO/IbI. BEJIKH (4 4)
VYrneBoapl: cTpoeHMe UM Ouosiormueckas — poib.  MoHocaxapuisl,

oJiurocaxapuabl M mnojucaxapusibl. OCOOEHHOCTH CTPYKTYpHOM OpraHu3aluu,
XUMHUYECKUE CBOMCTBA U OMOJIOTHYECKAs! POJIb OTAENbHBIX MOJIUCAXapuaoB. beaku
— OMOJIOrMYeCcKUe OJIMMEPHI, X CTPYKTYpHas opranu3anus. MoHOMepbI OEJKOB.
OyHkuu O0enKoBbIX MOJeKyll. benku-pepmentsl. CTpykTypa Oenika: mepBUYHAS,
BTOpHUYHAsS, TPETUYHAsl, YETBEPTUYHAsI. Pa3HOBUIHOCTH BTOPUYHOW U TPETHUYHOU
CTpyKTyp. JleHatypanus u peHatypaius OEIKOB.

Hemoncmpayus. OObeMHBIE  MOAENTHU CTPYKTYpHOM  OpraHu3aluu
OMOJIOTUYECKUX TTOJIUMEPOB — OEIIKOB.
HPEAMETHBIE PE3YJIBTATBI OBYUEHUSA
Yuammuecs: 10/2KHBI 3HATD:

*  TPUHIUIBI CTPYKTYPHOH OpraHu3anuu U QyHKIHK OEIKOB U YTIIEBOJIOB;

* BUJbl  MEXMOJEKYISPHBIX  B3aUMOJEHUCTBHIA  (BOJOPOAHBIE  CBSI3H,
ruApoPoOHbIE U IIEKTPOCTATUUECKUE B3aUMOJICHCTBUS);

* OCOOEHHOCTM CTPYKTYPHOM OpraHu3allid W XUMHYECKHE OCHOBBI
(bopMHUpOBaHUS IEPBUYHOMN, BTOPUYHOM U TPETUUHOM CTPYKTYp O€nKa;

*  KJaccu(UKaluIo yriaeBoAOB;

*  XUMHYECKYI0 XapaKTEpPHUCTHKY OTIEIbHBIX IOJIMCAaXapuaoB (Kpaxmana,
[JIMKOTEHA, TEJUTI0JIO3b, XUTHHA).
Yuammecsi 10/KHbI YMETh:

*  OOBACHATH MPUHIINI JEHCTBUS (PEPMEHTOB;

*  XapakTepu3oBaTh QYHKIUU OEIKOB U YIJIEBOJIOB;

* TOPUBOAUTH  NPUMEPHl  PA3IUYHBIX  YIIeBOAOB  (MOHOCaxapuJIoB,
0JIMTOCAXaPHUJIOB, MOJIUCAXAPUIOB);

* MPUBOJUTH MPUMEPHl (PUOPHLIAPHBIX, TIOOYISPHBIX OCIKOB M OEJKOB,
00J1agatoIMX Y€TBEPTUYHON CTPYKTYPOIA.

Ocnoenvie nonamusa. Monomepsl. [lomumepsl. YraeBoasl. MoHocaxapuibl,
oJMrocaxapuisl, rmoaucaxapuabl. benku. buonornueckue nmonuMepsl. llentuanas
cBs3b. JleHaTypauus U peHatypanus OeJIKOB.

Tema 2.6 OPTAHUYECKHUE BEIHIECTBA. HYKIIEMHOBBIE KUCJIOTBI
(44)

JIHK — wmounekynbl HacnenctBeHHocTu. Penynnukanus JIHK, nepemgaua
HACJIEJICTBEHHOW WH(poOpMaIlMid U3 TIOKOJeHuss B mokosneHue. Ilepemaua
HacJIeJICTBEHHON HH(GOPMAIIUK U3 sIIpa B IUTOIUIA3MY; TPAaHCKpUIIMs. MaTtpuuHas
n xogupytomas nenu JAHK. PHK: ctpykrypa u ¢ynkuuu. Mupopmannonusie,



TpaHcnopTHbele, pubocoManbHele PHK. MoHOMepbl HYKIEMHOBBIX KHCIOT —
nykieotunsl. [Ipasuno Yapradda.
Jemoncmpayus. O6beMHBIE MOJIETTU HYKJICHHOBBIX KHCIIOT.
INPEAMETHBIE PE3YJIBTATBI OBYYEHMUSA
Yyammuecst 10/2KHBI 3HATD:
*  MPUHIUIBI CTPYKTYPHOH OpraHu3aluuu U GyHKIUH HYKJIEHHOBBIX KUCIIOT;
* CTPYKTYPY HYKJIEHHOBBIX KUCJIOT.
Yyamuecst 10/2KHbI yMeETh:
*  XapakTepu30BaTh (PYHKIIMU HYKJICHUHOBBIX KUCIIOT;
* pasnuuath HykJIenHoBble kucaoThl (JJHK u PHK).
Ocnoenvie  nouamusa. HyxnennoBele  kucnotel. Penmukanms — JITHK.
Tpanckpunuus. Hykneorunn. Hykneo3un. KomminemeHTapHOCTS.

Tema 2.7 JYKAPUOTHYECKASA  KJIIETKA. DIUTOIJIAZMA.
OPI'AHOU/DbI (4 u)

Oykapuotudeckas kierka. [lmazmatmyeckas memOpaHa M ee (DyHKUUH.
TpancnoptHass (yHkiuss MemOpaHbl. AKTUBHBIM W TACCHUBHBIN TPaHCIOPT.
[Munoruto3 u Qaromuro3. OOoouKa KIETKM (IUIa3MaTHYecKas MeMOpaHa,
HagMEeMOpaHHBIA ammapaT W cyOMeMOpaHHbId — KomIuiekc). llurommaszma
9YKapUOTHUECKON KieTKH. OpraHoupl HUTOIIA3Mbl, UX CTPYKTypa U (DYHKIHH.
Knaccudukanusa opranonoB. OCOOEHHOCTH CTPYKTYpHOM OpraHu3alud U
(GYyHKIMH OTIENbHBIX OPraHOMAOB KIETKU. [IpoHcxokaeHne OpraHoujoB B
npoiecce OHTO- W (¢uioreHe3a. OCOOEHHOCTH JBYXMEMOpaHHBIX OpPraHOMJIOB
kietku. Knaccudukanus u npoucxoxaenue miactui. Lutockener. BxiatoueHus,
UX 3HA4YeHHWE U PoJabp B MeTaboau3Me KIeToK. (OCOOEHHOCTHM CTpOEHUs
PaCTUTEIBLHOU KIETKH.

Jemoncmpayun. Monenu knetkd. CXeMbl CTPOEHUS! OPraHOUI0B PACTUTEIBHON
Y KUBOTHOM KJIETOK.
Jlabopamopnsie u npakmuueckue padomot

Opranoujipl KJIETKH (BUPTYyaIbHO C TTOMOIIBI0 MYJIbTUMEAUINHOTO MPUIIOKEHUS
K YUYEOHUKY).

Hab6nronenue KiaeTok pacTeHH 1 )KUBOTHBIX Ha TOTOBBIX MUKpOIIpenaparax.

N3roroBiieHne U onMcaHuE MUKPONPENApaToB KIETOK PACTCHHIA.
HPEAMETHBIE PE3YJIBTATBI OBYUEHUSA
Yuamuecsi 1015KHbI 3HATD:

* CTPOEHHUE 3YKapUOTUUYECKOM KIETKU;

* BH/JIBI TPAHCIIOPTA Yepe3 MIa3MaTHIECKYIO MEMOpaHy;

* (hyHKIHU OPTaHOHIOB;

* 0COOEHHOCTH PACTUTEIbHBIX M )KUBOTHBIX KJIETOK;

* KJIACCHU(UKALMIO OPraHOUJOB KJIETKM M OCOOCHHOCTH MX CTPYKTYpPHOM
OpraHU3aLUH.
Yyammuecsi 10/ZKHbI YMeETh:

*  XapakTepus3oBaTh GYHKIHUU OPTaHOUJIOB;

*  pa3iaMy4aTh IJIA3MaTHUYECKYI0 MEMOpPaHY U 000JIOUKY KJIETKU;



*  OTJIMYaTh APYT OT Apyra BHUIBI aKTUBHOTO M MACCHBHOTO TPAHCIIOPTa Yepe3
MeMOpaHy;

*  OmpenessaTh 3HaYCHNE BKIIFOUCHHM.

OcHogHble nonamua. Ddykapuotudeckas kietka. [lmazmaruueckas memOpana.
Opranoupi IIUTOTUIa3MBlI. HememOpannsie, OJTHOMEMOpaHHbBIC U
JIByXMEMOpaHHbIE OpraHOH Ibl. BKitoueHus.

Tema 2.8 KIETOYHOE AAPO. XPOMOCOMBMBI (2 1)

Knerounoe siapo — UEHTp YIHpaBiCHUS >KU3HEIEATEIbHOCTHIO KIIETKH.
CTpyKTypbl KJIETOYHOTO sipa: saepHas 000JiouKa, XpOMaTUH (FE€TEPOXPOMATHH),
AJIPBIIIKO U UX (QyHKIUH. XpOMOCOMBI. ['oMosioruunbsie XxpoMocombl. Kapuotur.
Habopsl xpoMocoM. YpOBHH yIIAaKOBKM XpOMaTHHA.

NPEAMETHBIE PE3YJIbTATBI OBYYEHUSA
Y4amuecsi 101KHbI 3HATH:

* CcTpoeHHue U QYHKIHH SPa;

*  KJIacCU(PHKAIMIO U CTPOCHUE XPOMOCOM,;

* 3HAYEHME MOCTOSHCTBA YKcia U HOPMBI XPOMOCOM B KIIETKE.
Y4amuecsi 10J15KHbI yMETh:

*  ONMCHIBATh TCHETHMYECKUI anmapar KJIETOK-3yKapHOT;

*  OIMCHIBATh CTPOEHUE U (PYHKIIMHU XPOMOCOM;

*  XapaKTepu30BaTh NEPBUUHYIO EPETIKKY;

*  J1aBaTh ONpEJIEJICHUE KAPUOTHUIIA U XapaKTEPU30BaTh €T0.

Ocnognvte nonamusn. XpoMocomsel. ['omonornuneie xpomocomsl. Kapuorum.
JIumionaHeli M TramwiouAHbld  HaOop XpomocoM. IlepBuuHas mepeTsKka.
HenTpomepa. Kuneroxop.

Tema 2.9 IPOKAPUOTUYECKASA KJIETKA (2 4)

[Ipoxapuotuueckue kinetku; hopma u pasmepsl. Knaccuduxaius Oakrepuii
no Qopme KIETKM M OCOOEHHOCTAM Merabonu3ma. CTpoeHHEe IUTOIIIa3Mbl
OakTepualbHOW KJIETKH; OpraHu3alusi Merafoyiu3mMa y TNPOKApUoT (CrocoObl
NUTaHUs, OTHOIIEHHE K Kuciaopoay). ['‘eHeTudeckuit ammapaT OaKTepu.
Cnopoo6pazoBanue. PazMHOkeHUE (1eeHre U MoJ0BOM mpoiiecc). MecTo u poiib
IPOKapUOT B OMOLIEHO3AaX.

Jlabopamopnvie u npakmuyeckue padomaol
N3ydenue kieTok OakTepuil Ha TOTOBBIX MHUKpOIpEnaparax.
MHNPEAMETHBIE PE3YJIbTATbBI ObYUEHUS
Yuaniuecsi 1015KHbI 3HATh:
* CTPOCHHE MPOKAPUOTHICCKOU KIIETKH;
* MHOTroOOpa3ue MpPOKAPUOT.
Yuamuecsi 10J1KHbI yMETh:
* XapaKTepu30BaTh OpPraHU3aIMio0 MeTadoJIu3Ma y MPOKAPHUOT;
* kiaccuduipoBaTh OakTepuu 10 ¢GopMe KIETOK, TOIIIMHE KIECTOYHOM
CTEHKH, 0COOEHHOCTSIM METa00JIM3MA;
* ONUCHIBATh T'EHETHYCCKUM ammapar OakTepwii, CHopooOpa3oBaHHWE W
pa3MHOXKEHUE.



Ocnognvie nonamusa. llpoxapuotel, O6akTepun, nuanodaxktepuu. Hykneoun.
Kancyna. Criopa. Mypens. Me3ocoma.

Tema 2.10 PEAJIM3ALIMS HACJIEJCTBEHHOH WH®OPMAIIMU B
KJUIETKE (4 4)

I'eH, reneTHuecKuii KOJ, CBOMCTBA TEHETUYECKOTO KOJIa. DTallbl Peaanu3aiuu
reHeTHYecko uHpoOpMalMu B KIETKE (TPAHCKPUNIMS W TPAHCIISILIMS).
Martpuunsbiii cuntes. Kogupyromas u marpuunsie nenu JJHK.

Jlemoncmpayun. Tabnuiia reHetnyeckoro kona. IIpocTpaHcTBeHHass MOJIEb
JIHK. Cxema OmocuHTe3a Oenka.
Jlabopamopusie u npakmuueckue padbomoi

Pemenue 3amay mo MoJIEKYJSIpHOM OMOJIOTMM HA MOCTPOEHUE HYKIEHMHOBBIX
KHUCJIOT 10 NMPUHIUITY KOMIUIEMEHTAPHOCTH U OIPEAEIEHUE MOCIEN0BATEIbHOCTH
amuHokucioT B 6enke o JIHK u PHK.
INPEAMETHBIE PE3YJIBTATBI OBYYEHUSA
Y4amuecsi 101KHbI 3HATH:

* OIIpEJEIICHNE I'eHa;

* CBOMCTBA M'€HETUYECKOIO KOJA;

* IIPUHLHUI MaTPUYHOTO CUHTE3A;

* 3Tanbl pealin3aluy HacaeICTBEHHON HHpOpMaIuy.
Yyammuecst 10/2KHbI yMeThb:

* HCNOJb30BATh MPUHLUI KOMIUIEMEHTAPHOCTH IPHU MOCTPOCHUH HYKJIEHHOBBIX
KHUCJIOT;

* OIMCBIBATh MPOLIECCHI, MPOUCXOIAIINE IPU OMOCUHTE3E OelKa.

Ocnoenvie nonamusa. I'en, renernuecknilt koa. Kongon. Tpuruier. AHTUKOAOH.
Tpanckpunuus. Tpancnsauma. Marpuunbeii cuHTe3. Koaupyromas u maTtpudHas
nenu JIHK.

Tema 2.11 HEKJIETOYHASA ®OPMA KU3HU: BUPYCBI (2 4)
OcoOEHHOCTH CTPOEHUS U Pa3MHOXKEHHUS BHUPYCOB. VICTOpHUS OTKpBITHUS

BUPYCOB. 3HAaY€HUE BHUPYCOB B MPHUPOJIE W KU3HMU UeloBeka. MHorooOpasue
BupycoB. JXXuzHennbiii nuks BUY. BupychHbie 3a0oneBanus U npodriakTuka ux
pacnpoctpanenus. CITN /] u mepsl ero mporiiakTHKY.
Jlemoncmpayua. Cxema CTpOCHUsS BUpYca.
HPEAMETHBIE PE3YJIbTATBI OBYUEHUSA
Yuanuecsi 10/IKHbI 3HATD:

*  0COOEHHOCTH CTPOEHHS BUPYCOB;

*  MHOT000pa3ue BUPYCOB;

*  BUPYCHBIC OOJIE3HH KUBOTHBIX U YEJIOBEKA,

*  Mepbl IPOPUIAKTUKYA BUPYCHBIX 3200JI€BaHU I )KUBOTHBIX U YEJIOBEKA.
Yuammuecsi 10/KHbI YMeETh:

*  XapaKTepu30BaTh CIIOCOOBI MPOHUKHOBEHUS BUPYCOB B KIIETKY;

*  ONHUCHIBATH XKU3HEHHBIN 1K1 BNY.

Ocnoenvte nouamus. Bupyc. bakrepuodar. Kancua. JlomoaHuTeapHas
o0oJ10YKa.



METAIIPEAMETHBIE PE3YJIBTATBHI OBYYEHUA
Yyamuecst 10/KHbI yMeTh:

*  COCTaBJISITh CXEMBbI U TAOJIUIIBI JJISl UHTETPAIMU [TOTYUYECHHbBIX 3HAHUI;

* 0000mars nH(OPMALIUIO U JeNIaTh BBIBObI;

* paboTaTh C IOMOJIHUTEILHBIMU UCTOYHUKAMHU WH(OPMAITUH;

*  CaMOCTOSTEIBHO COCTABIATH CXEMBI ITPOLECCOB U CBSI3HBIN PacCKa3 MO HUM;

e paboTaTh C MHUKPOCKOIIOM M M3TOTaBIMBATh MPOCTEUIINE TpermapaThl s
MHKPOCKOTTMYECKOTO UCCIIETIOBAHUS.
Mesicnpeomemmnuie ceasu

Heopaeanuueckasa xumus. Xumuueckue cBa3u. CTpOEHUE BEILIECTBA.

Opeanuueckaa xumus. IIpUHIMIBI OpraHU3allUM OPTAHUYECKUX COCIMHEHMUI.
YraeBobl, TUMUIBL, )KUPBI, OCTKU, HYKIIEMHOBBIE KUCIIOTHI.

Q@usuxa. CBOUCTBA JKUAKOCTEH, TEIJIOBBIE SIBICHUS. 3AKOHBI TEPMOJIUHAMUKHU U
ONTHUKHU.

Paznen 3 Opranusm (65 1)
Tema 3.1 OPIAHU3M — EJIWHOE LEJOE. MHOI'OOBPA3UE
OPT’AHU3MOB (2 4)

Pa3znoobOpa3ue  opranu3mMoB  (OJHOKJIETOYHBIE W  MHOTOKJIETOYHBIE
opraHu3Mbl). MHOTOKJIETOYHBIM OpPraHu3M Kak JHCKpPETHas cucTema (TKaHW,
opransl). KomoHuanbHbIe OpraHu3Mbl. [IpuMepbl OJHOKJICTOYHBIX OPTaHU3MOB,
OTHOCAIIUXCS K pa3HbIM ImapcTtBaMm. OpraHowapl CIENHAIBHOTO Ha3HAYCHUS Y
OJTHOKJIETOYHBIX OpraHU3MOB. [IpuMepbl KOJOHHMAIBHBIX OpPraHW3MOB. TKaHU
PacTEeHUN U )KUBOTHBIX.

Jlemoncmpayus. IIpumeps! OTHOKIICTOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB.
IMPEAMETHBIE PE3YJIbTATbBI OBYUYEHMUS
Yyamuecs: 10JKHbI 3HATh:

* OIpeesieHue OPraHu3Ma;

* MHOrooOpasue  Opranu3smMoB  (OJHOKJIETOYHbIC,  KOJOHHAIIb-  HBIE,
MHOTOKJIETOYHbIE);

* KJIacCU(pUKAIMIO TKAHEH paCTeHU U ) KUBOTHBIX.
Yuamuecsi 1015KHbI YMETh:

* pasnuyaTh OJTHOKJIETOYHBIE, KOJIOHUATbHBIE U MHOTOKJIETOYHBIE OPTAHU3MBI.

Ocnoenule noHAmMuUA. Opranusm. OHOKIETOYHBIH OpTraHU3M.
MHoroxksieTounbiii opranusM. Tkanb. Opras.

Tema 3.2 OBMEH BEHECTB U IIPEBPAHIEHUE 3DHEPI'UMN.
SHEPTETUYECKHWHN OBMEH (4 u)

OOmMeH BemiecTB W TpEBpallleHWe SHEpPruu B KieTke. [lmactuueckuii u
sHepreTudeckuii oOMeH. AT® kak yHUBEpCAIbHBIN MCTOYHUK DHEPTUH.
Makposprudyeckue CBs3M. OTambl YHEPreTHUYECKOr0 OOMEHa, paclIerieHue
roKko3el.  DochopuupoBanue. OcobeHHOCTH MeTaboim3Ma y OakTepud u
rpu0oB. bpokeHne U ero pa3HOBUIHOCTH.

Jlemoncmpayuna. Cxema oOMeHa BEUIECTB.
MNMPEAMETHBIE PE3YJIbTATbBI OBYUEHMUS



Yuanuecst 10JKHBI 3HATD:

* STankl 0OMEHA BEIECTB;

*  BUJBI OPOKEHUS;

*  OCHOBHOE PHEPreTUYECKOE YPABHEHUE;

*  3Tallbl SHEPreTUYECKOro OOMEHa;

*  MECTO MPOTEKAHHUS TAMOB YHEPTETUIECKOTO OOMEHA.
Yuammnecsi 10/ZKHbI YMETh:

*  ONKCHIBaTh OOMEH BEIIECTB U MPEBPAIICHUE YHEPTUH B KIIETKE;
. OTJINYATh TIIUKOJIN3 U OPOKEHHUE;
. MIPUBOJIUTH MOITAITHO MPOIECC IHEPTETUYECKOr0 0OMEHA.

Ocnoenvie nonamusa. O0MeH BenlecTB. Metabonn3M. DHEpPreTHyecKkuii 0OMeH.
[Inactuueckuii oobmen. AT®. ['mukonus. bpoxkenue. KieroyHoe apIxaHue.
OxucnutensHoe dhochopunupoBaHue.

Tema 3.3 INTACTUYECKHUMA OBMEH. ®OTOCHUHTES3 (4 4)

Tunet nuranus. ABtoTpodsl u rereporpodnl. Dotocunrtes. Dasb
¢orocuntesa. OxucnutenbHoe (ochopunupoBanue. Dorocuctemsl. DoTOIU3
BOABL.  DJEKTPOHHO-TpAHCHOpTHas  cucrtema. llepeHocunku  BoAoOpoja.
OcobenHoct 0OMeHa BEIIECTB Y PACTEHUH, J)KUBOTHBIX U TPUOOB.
Hemoncmpayusa. Cxema poTocuHTesa.

IMPEJIMETHBIE PE3YJbTATHBI OBYUYEHUS
Yyamuecsi 10/IKHbI 3HATh:

*  IpHUMEPHI IUIACTHYECKOTO OOMEHA;

* 9Tamnbl (OTOCHHTE3A U €T0 POJIh B IPUPO/IE;

* MECTO NMPOTEKAHUs B KJIETKE CBETOBOM U TeMHOBOMU (a3 PpoTocunrtesa;

* TPOIECCH, MPOUCXOIIIINE BO BpeMs CBETOBOM M TEMHOBOW (a3
dboTocuHTE3A.
Yuammuecst 10J1KHBI YMETh:

*  OIMCHIBaTh OOMEH BEIECTB M MPEBPAICHNE YHEPTHH B KIIET K€;

* MPUBOAWTH MOAPOOHYIO CXeMy MpoIreccoB (OTOCHHTE3a W OHMOCUHTE3a
Oernka.

Ocnoenvie nonamusa. Arotpodsl. ['ereporpodsr. DotocuaTe3. CreToBas dasa.
TemnoBas ¢asza. OxucnurensHoe ¢ochopumupoBanue. ['panbl. THITAKOUTHI.
HAJI®. ®otoms. doto- cuctema. Xiaopoduiur.

Tema 3.4 JEJIEHUE KIIETKHW. MUTO3 (3 4)

JKV3HEHHBIM LUK KIETKH U €r0 MPOJOJDKUTENBHOCTh. JleneHne KIETOK.
Knerku B MHOrOKIeTouHoM opranuszme. llonsrtue o nuddepeHIMpoBKe KIETOK
MHOTOKJIETOYHOTO Oopranu3mMa. MUTOTHYECKUN IUKI: uHTepdasa, peayriuKanus
JHK; muto3, (aspl MHUTOTHYECKOIO JEIEHHMs M IpeoOpa3oBaHUsS XPOMOCOM;
OMOJNIOrMYECKUH CMBICT W 3HaueHHEe MHTO3a (0Oecrosioe pasMHOKEHHUE, POCT,
BOCIIOJJTHEHME KJIETOYHBIX IIOT€Ph B (PU3MOJIOTHYECKUX U NATOJOTUYECKUX
ycnoBusx). IIpogomkuTeabHOCTE MUTO3a. DTallbl CIUPAIA3ALMHA XPOMOCOM.

Jemoncmpayus. Urypsl MUTOTHYECKOTO JIETICHUS B KJIETKAaX KOPELIKa JIyKa IO
MHUKPOCKOIIOM U HaCXEME.



Jlabopamopnsie u npakmuyueckue padomot

N3yuenne mMuTo3a B KJIETKaX KOpEINIKa JyKa (BUPTyajdbHO W/ WA HA TOTOBBIX
npenaparax).
HPEAMETHBIE PE3YJIbTATBI OBYUEHUSA
Yuamuecst 10/IKHbI 3HATh:

* MUTOTHYECKHUU U )KM3HEHHBIN [IUKJI KJIETKU U UX OPOJOJKUTEIBHOCTH;

* MPOIIECCHI, MPOUCXOIAIINE HA KAKI0H (ha3e MUTO3a;

* BapHAHTHI MUTO3Q;

* 0COOEHHOCTU MHUTO3a B PACTUTEIJIBHBIX U KUBOTHBIX KJIETKAX;

* JTalbl CHUPATU3ALUU XPOMOCOM;

* OMOJIOTMYECKOE 3HAUCHUE MUTO3A.
Yyamuecs: 10/KHbI YMETh:

* OIKCHIBATh CTPOCHUE U (DYHKIIUU XPOMOCOM;

* J1aBaTh ONPEJCICHUE KAPUOTUIIA U XapaKTEPU30BATh €T0;

* OIKCHIBATh MUTO3 MO (pazam;

* pas3nuyaTh MUTOTHYECKHUH (KJIETOYHBIN) IUKII U KU3HCHHBIN ITUKIT KJICTKH.

Ocnoenvte nouamun. )XV3HEHHBIM LMK KIETKU. XpoMmocombl. Kapuortwur.
MuroTtrnueckuii UK, MUTO3. bronorudeckuii cmeicn muto3a. [Ipodaza. Meradasa.
Anadaza. Tenodaza. Pernmkanus (penmymukanus) JHK. Chompanuzanus
XPOMOCOM.

Tema 3.5 PASMHOXEHHUE: BECIIOJIOE U ITOJIOBOE (4 1)

CymHocTh U opMbl pa3MHOXKEHHSI OpraHU3MOB. becrnosnioe pa3MHOKeHHE
pacTeHMH W JKUMBOTHBIX. Bwuasl Oecronoro pa3mMHOXeHHA. BapuaHThl
BErE€TaTUBHOIO pa3MHOXeHUdA. BereratuBHble opranbl pacteHuil. JleneHue.
CnopooOpazoBanue. I[loukoBanue. @parmentanusa. I[loroBoe pa3MHOXKEHUE
UBOT- HbIX U PACTEHHI; TaMETHI, MOJOBOM mpolecc. buonornueckoe 3HayeHue
MOJIOBOTO Pa3MHOKEHHSI.

Jlemoncmpayun. Cxembl, WUIIOCTPUPYIOIINE CHOCOOBI  BETE€TaTUBHOIO
pPa3MHOXKEHHS  pacTeHWil;  MHUKpoOINpernapaThl  AHWIEKIeTOK;  Qororpadum,
OTpaxarolue pa3HooOpasre MOTOMCTBA Y OJHON Mapbl POIUTENCH.
HPEAMETHBIE PE3YJIbTATBI OBYUEHUSA
Yyamuecst 101:KHbI 3HATD:

*  (OpPMBI U PACTIPOCTPAHECHHOCTH OECIOJIOTO PAa3MHOXKEHUS;

*  0CcOOEHHOCTH OECTIOTIOT0 Pa3MHOKEHUS PACTEHUH U )KUBOTHBIX;

*  CYUIHOCTb IOJIOBOTO Pa3MHOKEHUS U €r0 OMOJIOTUYECKOE 3HAUCHHE.
Yuammecs: 10/2KHbI YMETh:

*  XapakTepu30BaTh OMOJOTHYECKOE 3HaYEHHE OECIOIOr0 Pa3MHOKEHHUS,

*  pasznuyatb GOpPMBI OECIOIOTO PA3MHOKEHHUS;

*  pa3InyaTh CHOpYy KAK CIEHUAITU3UPOBAHHYIO KJIETKY, TPEAHA3HAYEHHYIO JJIs
0ecrooro pa3sMHOKEHHUsI, U CIIOPY OaKTepuii;

*  OOBACHSATH MPEUMYIIECTBO MOJOBOTO PA3MHOKEHHUSI.

Ocnognvie nonamusa. PasmHoxenue. becnonmoe pasmuoxenue. IlosoBoe
pa3mHokeHue. BereratuBHoe pasmHoxenue. Jlenenue. CrnopooOpa3oBaHue.



Cnopa. Perenepanus. Kion. Criopanruu. BereratuBasie opranbl. OJTHOJIOMHBIE U
nBynoMHbIe pactenus. [lomoBoii qumopdusm.

Tema 3.6 OBPA3OBAHME ITOJIOBBIX KJETOK. MEMO3 (4 u)

Meiio3 u ero ommuus OT MHUTO3a. buoslormdyeckoe 3HayeHue Meno3a.
OcoOennoctu mpogassl 1. 'amerorenes. Drtambl 00pa30BaHUs MOJOBBIX KIETOK:
pa3MHOXKEHHUE, POCT, co3peBaHHe (Melo3) U (HOpPMHpPOBAHHE TMOJOBBIX KIIETOK.
OcobeHHOCTH  criepMaToreHe3a M OBOI€He3a. 3HauyeHUE TaMeTOoreHes3a.
[TapTeHOreHe3 Kak BapuaHT MOJIOBOTO PA3MHOXKEHUS.

NPEAMETHBIE PE3YJIbTATBI OBYYEHUSA
Yuamuecst 10J15KHbI 3HATD:

* CYUIHOCTb M€H03a U €ro OMOJIOTUYECKOE 3HAUCHUE;

* MPOIECC TAMETOT€HE3a U €ro ATAIbI.
Y4amuecst 10J1KHbI yMETh:

* XapaKTepu30BaTh OMOJIOIMYECKOE 3HAUEHUE TIOJIOBOTO Pa3MHOKEHUS;

* 00BACHATH IPOLIECC MEH03a U XapaKTEepPU30BaTh €ro ATAIbL;

* ONKCHIBATh MPOLECC TAMETOTE€HE3a U BBIAEIATh OCOOCHHOCTH ClIepMaTOreHe3a
Y OBOI'€HE34;

* pasanyaTh CIEPMATO30U]IbI U CIEPMMUH;

* BBLICIATH OCOOCHHOCTH NMPOTEKaHUs FTaMETOreHe3a Y PaCTeHUN U KUBOTHBIX;

* ONpEenessATh POJb MEH03a B KU3HEHHBIX LIMKJIAX PA3JTUYHBIX OPTaHU3MOB.

Ocnoenvie nonamusa. Menos. buanentel. Terpanel. Kpoccunrosep. 1'amerTsl.
Annexnerka. Cnepmarozous. Cnepmuii. ['amerorenes. Cnepmarorene3. OBoreHes.
Cragua pasmHoxenus. Cragusa pocra. Cramuss  co3peBanusa.  Cranus
dopmupoBanus. PaznensHononsie opranusmel. ['epmadpoautsl. [laprenorenes.

Tema 3.7 OIIJNIOAOTBOPEHHUE (2 4)

OmomoTBOpeHHE U €ro  CYyIIHOCTh.  buojormyeckuii  CMbICH
OIUIOAOTBOpPEHUsl.  BapmaHThl  OMJIONOTBOpeHUs]  (HApY>KHOE, BHYTpPEHHEE,
MEPEKPECTHOE,  CAMOOIUIOJJOTBOPEHUE, €CTECTBEHHOE U  HMCKYCCTBEHHOE).
Oco0eHHOCTH OIUIOJOTBOPEHUSI Y pacTeHuil. J[BoWHOE OII0I0TBOpPEHHE Y
MOKPBITOCEMEHHBIX. VICKyCCTBEHHOE OIUIOJOTBOPEHHE Y YEJOBEKAa W MPHUHIIUIIBI
JedeHus 0ecTonusl.

MNPEJMETHBIE PE3YJIbTATbBI OBYUYEHUSA
Yuammecs: 10/ZKHBI 3HATD:
* CYIIHOCTb OIJIOJIOTBOPEHHUS U €TI0 Pa3HOBUIHOCTH;
* MPUYUHBI MOSBIICHUS PA3JIMYHBIX TUIIOB OTUIOJIOTBOPEHUS;
* MOYeMY OIJIOJIOTBOPEHUE MPOUCXOAUT NPEUMYIIIECTBEHHO BHYTPHY BU/IA;
* CYTbh JIBOMHOrO OIUI0JI0TBOPEHHSI.
Yuanuecsi 10J1KHbI yMeThb:
*  0OBACHSATH MPOILIECC OILIOIOTBOPEHUS 1 00PA30BAHUS 3UTOTHI;
* ONHUCBHIBATH MPOLECC  OIUIOJIOTBOPEHMS Yy  MPEACTAaBUTENCH  pa3HbIX
CUCTEMAaTUYECKUX TPy (OTIAEIOB PACTEHUN U TUIIOB >KUBOTHBIX ).



Ocnoenwie nonamusa. OmIOA0TBOPEHUE: HAPYKHOE, BHYTpeHHEee. OceMeHeHHe.
3urora.  [IBoiiHOe  omnoAoTBOopeHue.  VICKycCTBEHHOE  OIJIOJIOTBOPEHHE.
OKCTpaKopIOpAIbHOE OILTIOJ0TBOPEHHE.

Tema 3.8 UHANBUAYAJIBHOE PABBUTUE OPI'TAHU3MOB (6 1)

OMOpuoHaNbHbI  mepuos  pa3BuUTHs.  OCHOBHBIE  3aKOHOMEPHOCTH
npobiieHus; 00pa3oBaHUE OJIHOCIONHOIO 3apojbliia — OJacTyibl. ['acTpynanus;
3aKOHOMEPHOCTH  00pa3oBaHMUsl  JBYXCIOMHOTO 3apofblllla —  TacTPyJbl.
[lepBuuHBI OopraHoreHe3 u AajbHeWmas nud@epeHnnpoBKa TKaHEH, OPraHoB U
cucteM. BzaumopgeilicTBue Tpex 3apoJbIIIEBBIX JIMCTKOB.  OIHOSHLIEBBIE
(MoHO3UroTHBIE) Onu3Henbl. [locTaMOpUOHANBHBI TEeproJ pa3BUTHS. DOpMBbI
NOCTAMOpPUOHANIBHOIO TiepHoJa pa3BuTHs. HemnpsiMoe pa3BuTHE, NOJHBIA U
HEMOJHBIN MeTamopdo3. buonornyeckuii cMmbIici pa3BUTHS € MeTaMOP(HO30M.
[Ipsimoe pazButue. CtapeHue.

Jlemoncmpayun. TaOnuipl, WUTIOCTPUPYIOIIME TIPOIECCHl PAaHHUX OSTaroB
HMOpPUOHANILHOTO pa3BUTHUS U MeTaMop(do3a y UJIEHUCTOHOTUX, MO3BOHOYHBIX
(PKECTKOKPBUIBIX M YEIIyeKpbUIbIX, aM(uOuii); cxembl MpeoOpa3oBaHUsi OPraHOB U
TKaHel B MPOLIECCe OHTO- U (PUIIOTreHe3a.

NPEAMETHBIE PE3YJbTATHBI OBYYEHUSA
Y4yamuecst 101KHbI 3HATH:

* ompeaeseHue NOHITHS KOHTOTEHE3Y;

*  IEpPUOJM3ALMIO UHANBUIYAJIBHOTO PA3BUTHUS;

*  3Tanbl SMOPUOHAIILHOTO PA3BUTHS;

*  HUCTOYHHUKH Pa3BUTHUS OPTraHOB B MIPOLIECCE OHTOTEHE3A;

*  (opMbl TOCTIMOPHUOHAIBHOTO PA3BUTHS;

*  0COOEHHOCTH MPSAMOIO pa3BUTHS;

*  0COOEHHOCTH BHYTPUYTPOOHOIO Pa3BUTHS;

*  OCHOBHOW OMOr€HETHMUYECKUN 3aKOH.

Yyammecs 10J1KHbI YMeTh:

* OIUCBHIBaTh MPOILECCHI, MPOUCXOAAIIME NPU IpPOOJIEHWHU, TaCTPYJSALUU U
OpraHOIreHes3e;

*  XapakTepu3oBaTh (POPMBI HOCTIMOPUOHAIILHOTO Pa3BUTHS;

*  pa3nuyYath MOJIHBIN U HEMOJIHBIN MeTaMOp(o3;

*  pacKphIBaTh OMOJIOTUYECKUI CMBICIT Pa3BUTHUS C METAaMOP(O30M;

*  XapaKTepU30BaTh 3TAIbl OHTOTE€HE3A.

Ocnoenvie nonamua. Ourorene3. Tumbl oHTOreHe3a. OMOpHOTrEHES3.
Hpobnenue (Onactrymsuusi). Mopyna. [actpynsuus. Heiipyna u Helpyssius.
Huddepenuupoka kierok. Opranorene3. Meramopdo3. MOHO3UTOTHBIE
onusHensl. [lnanenta. OMOpuoHanbHBIN nepuon pa3Butus. [locTamMOpHOHATBHBI
nepuoA pa3BuTHsl. POCT: orpaHMYEHHBIN U HEOTPAaHUYEHHBII.

Tema 3.9 OHTOI'EHE3 YEJIOBEKA. PEITPOAYKTUBHOE 310POBBE (4
)

OcobeHHocT  3MOpUOHANILHOTO  pa3BUTHs  ueloBeka.  [Iporecchl,
NPOUCXOMSIINE HAa PAHHMX ATanax sMOpuoreHesza (hopMuUpoBaHHE MOPYJbI U



onactyinbl). [lepBsiii aTan auddepeHIMpPoBKY KIETOK 3apobiiia. [Ipeanioanslii u
IUIOHBIN nepruoabl. POPMUPOBAHUE 3aPOJBIIIEBBIX (BPEMEHHBIX, IPOBHU3OPHBIX )
OpPraHOB. Poxnenne. [TocTamMOprOHANIBHBIIH [IEPUOI pa3BUTHA:
JOPENPOTYKTUBHBINA, PENPOAYKTHUBHBIN MEPUONBI, cTapeHue u cMepTh). [lonoBoe
co3peBanue. Kputnueckue rnepruoapl OHTOreHe3a. BiausiHue HUKOTUHA, aJIKOTOJIsl U
HAapKOTHKOB HA pPAa3BUTHE 3apOAbIINIA U PENPOAYKTHBHOE 310POBBE YEIOBEKA.
Mexanu3mebl cTapeHus..

Jlemoncmpayuna. TaOnuupl, WUTIOCTPUPYIOIIME TMPOILIECCHl PAHHUX 3STaIoOB
AMOPHUOHATILHOTO PAa3BUTHS YEIOBEKA.
IHNPEAMETHBIE PE3YJIbTATBI OBYUYEHUA
Yyauuecs: 10JKHbI 3HATh:

* 0COOEHHOCTH OHTOI'€HE3a YEIOBEKA;

* NEPUOAN3ALNIO MHANBUAYAJIBHOTO PA3BUTHS YETIOBEKA;

* 3Tanbl HSMOPUOHAIILHOTO PAa3BUTHS YEJIOBEKA;

* crenuaibHble (BpeMEHHbIE, IPOBU30PHbIE) OPTaHBI;

* O0COOEHHOCTH U NMEPUOU3ALUIO TOCTIMOPHUOHAIBHOTO Pa3BUTHSI YETIOBEKA;

* MEXaHU3MbI CTAPEHUS OpraHUu3Ma.
Yyammuecs: 10/5KHbI yMeTh:

* ONKCHIBaTh NPOLECCHI, MPOUCXOASIIME MpU APOOJEHUU, TacTPyJALUU U
OpPraHOIr€HEe3€ YEJIOBEKa,;

* pa3iauyarhb 3apO/IbIILIECBbIN 51 IO AHBIMN, SMOpPHUOHATBHBIN 51
MOCTAMOPHUOHAJIBHBIN ATAITbI;

* XapakTepu30BaTh NOCTIMOPHUOHAILHOE pAa3BUTUE YEJIOBEKAa IO ATamam H
KPUTHYECKHE ITEPUOJIbI OHTOTEHESA;

* XapakTepu3oBaTh (PAKTOpbl PUCKA MPU Pa3BUTUU 3apoAbllia (BIMSHHUE
aJIKOT0JIsl, HUKOTHHA, BUPYCHBIX 3a00JIEBaHUI MaTEpH).

Ocnognvte nonamusa. Mopyna. bnacryna. ['actpyna. Heiipyna. CneunanbHbie
opranel. JlopenpoayktuBHbiM niepuona. PenponyktuBHeii niepuon. Ilepuon
CTapeHUsl.

Tema 3.10 T'EHETUKA — HAYKA O 3AKOHOMEPHOCTAX
HACJIEACTBEHHOCTH WM MW3MEHYMBOCTHU. I MEHJEJIb —
OCHOBOIIOJIO’KHUK 'EHETHUKMU (2 4)

Ucrtopust pazputus reHetukd. OTkpeiTie I'. MenaeneM 3aKOHOMEpPHOCTEN
HacJelOBaHHUS MNpU3HAKOB. (OCHOBHBIE TIOHSATHS TE€HETUKH (T€H, JOKYC,
TOMOJIOTUYHBIE ~ XPOMOCOMBI, TOMO3HUIOTa, TIE€TEPO3Ur0Ta, JOMHUHAHTHOCTD,
pEleCCUBHOCTh, TE€HOTHUM, (EHOTHUM). [ HMOPUIONOTHYECKUIT METOJ HW3YYCHHS
HACJIEICTBEHHOCTH. MEeTO/1bl TEHETUKU. 3HAYEHUE T€HETUKH.

emoncmpayua. PoOnOCIOBHBIE BBIAAIOIINUXCA NPEACTABUTENCH KYJBTYPBI.
XPOMOCOMHBIE AHOMAJIMU YEJIOBEKA U UX (PEHOTUITUYECKUE NTPOSIBIICHUS.
INPEJMETHBIE PE3YJIBTATBI OBYYEHUA
Yuyammecs: 10/2KHBI 3HATD:

* OIpEACIICHUE EHETUKN KaK HAyKH;



* OCHOBHBIE TE€HETMYECKHUE TMOHATHSA: «IE€H», «aJUICNbY», «JIOMHUHAHTHBIN
MPU3HAK», «PEIEeCCUBHBIA TPHU3HAK», «(DEHOTHUID», «TEHOTUID», «TOMO3HUTOTa,
«TETEPO3UTOTAN;

* CYHIHOCTh THOPUOJIOTHYECKOTO METO/Ia U3YUEHUS HACIIEICTBEHHOCTH;

* METOAbl TCHETHKHU (T€HCATIOTMYCCKUM, OJU3HEIOBBINH, OHMOXMMHYCCKHM,
ATOT€HETUYECKUH, TOMYJISIIITUOHHO-CTATUCTUYECKUI );

* OCOOCHHOCTH TOpOXa, KOTOpbIE IIO3BOJMJIM  MEHACIIO  BBISIBUTH
CTaTUCTUYECKHE  3aKOHOMEPHOCTHM  HACJEIOBaHMS  NPU3HAKOB  (OBICTpOE
pa3MHOXXEHHUE, CIOCOOHOCTh K CaMOOMBUICHHIO M TOJYYCHHIO YHUCTBIX JIMHUM,
HaJIMYue SIPKO BBIPAKEHHBIX aIbTEPHATUBHBIX MPU3HAKOB).

Yyanuecs: 10/KHbI yMeTh:

*  HCIIOJB30BAaTh T'€HETUYECKYIKD CHMBOJMKY TP COCTaBJICHHUU CXEM
CKpCIIMBAHUS,

*  3aIKUCBHIBATh TEHOTUIIBI OPTAHU3MOB U BHITTUCHIBATH UX TAMETHI;

*  pas3iauyarbh TOMO- U T€TE€PO3UTOTHBIC OPraHU3MBI.

Ocnoenvie nonamua. HacneactBeHHoctb. M3menuunBocTh. ['eH. ['eHortur.
®enorun. Asmtens. JloMuHaHTHBIM Tpu3Hak. PeneccuBHBI TpuszHak. [ uOpwu.
AJbTepHaTHBHBIN Tpu3HaK. ['omo3urora. I'erepo3urora.

Tema 3.11 3AKOHOMEPHOCTH HACJIEJOBAHUSI.
MOHOI'MBPU/ITHOE CKPEUHIUBAHMUE (4 4)

MoHorubpunHoe ckpemuBanue. [JoMUHaHTHBIE U PELECCUBHBIE MPU3HAKHU.
Annenu W ajieNbHbIE TEHBl. ['OMO3UIOTBI M reTepo3uroTsl. [lepBhIii 3aKOH
MeHnens — 3akoH eIMHOOOpa3usi THOPUIOB MEPBOrO IMOKOJEHUS (MPaBUIIO
JOMUHHUpOBaHMs). He- momHOe  JOMUHHMpPOBaHHUE WM  MPOMEXKYTOUHOE
HacnenoBanue. Bropoii 3akon Menienst — 3aK0H paciieryieHus. 3aKoH (TUIoTe3a)
YUCTOTHI TaMeT. L{uronornyeckne 0CHOBbl MOHOTUOPHUIHOTO CKPEIIUBAHMUS.

Jemoncmpayun. CxeMbl CKpELIMBaHUS, WUTKOCTPUPYIOIIME ONBITBI [
MeHniesnst 1o MOHOTUOPUIHOMY CKPEIIMBAHUIO.
Jlabopamopnsie u npakmuyueckue padbomot
Pemenue 3amay Ha MOHOTHOPUIHOE CKPEIIMBAHKE.
HPEAMETHBIE PE3YJIBbTATBI OBYUEHUSA
Yyamuecs J01:KHBI 3HATD:

* TIEPBbIN U BTOPOM 3aKOHBI MeHAeNs;

* 3aKOH YHMCTOTHI TAMET;

* IUTOJOTUYECKUECOCHOBHI MOHOTUOPHUIHOTO CKPEITUBAHMUS.
Yuammecs 10/2KHbI YMETh:

* J1aBaTh OINPEAEICHNE TOMO3UIOT UTE€TEPO3UTOT;

* COCTaBJISATh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHUS TIPH TTOJTHOM U HETIOJTHOM
JOMUHUPOBAaHUY;

* pasnuyaTh paclieryieHue no (PeHOTUIly U reHOTHILY;

* pemniaTh FreHETUYECKUE 3a/1a4i HA MOHOTUOPUTHOE CKpEIIMBaHUE.

Ocnosnvie nouamusa. JIOMAHAHTHBIA NPU3HAK, PEIECCUBHBIM IPU3HAK.
Annenb, annenbHble TeHbl. 3aKOH €IMHO00pa3usi THOPUAOB MEPBOIO MOKOJICHUS.



3aKOH pacIIeIUICHHs. 3aKOH YUCTOThI rameT. ['OMO3UTOTHBIE M T€TEPO3UTOTHBIC
OPTaHU3MBI.

Tema 3.12 3AKOHOMEPHOCTHU HACJIEAOBAHUSA. IUT'MBPUIHOE
CKPEIIUBAHMUE (4 4)

JurubpuaHoe ckpeuiuBanue. TpeTuil 3akoH Mennens — 3aKoH
HE3aBUCUMOTO HAcCJIEIOBaHWsA MPU3HAKOB. AHAIW3UPYIOLIEE CKpPELIMBaHUE.
[ToaurubpuiHOE CKpeIIUBaHKE.

Jemoncmpayun. CxeMbl CKpEILMBaHUs, WUTIOCTPUpPYIOIIKE ONbITh ['. MeHnnens
10 TUTUOPUJTHOMY CKPEIIUBAHUIO.
Jlabopamopnwie u npakmuyueckue padomul
Pemenune 3agad Ha AMTMOPUIHOE CKPEILIMBAHKE.
NPEAMETHBIE PE3YJIBTATBI OBYYEHUSA
Yyammuecs 1015KHbI 3HATh:

* TpeTuH 3aKOH MeHens.
Yyammuecs 10J5KHBI yMeThb:

*  COCTaBJISATh CXE€MBbl JUTHOPUIHOTO CKPEIIMBAHNUS;

* cocTaBJATh peweTky [lennera;

* CUMTATh KOJWUYECTBO IaMET M BO3MOXHBIX IIOTOMKOB B 3aBUCHUMOCTH OT
TEHOTUIIA POJIUTENEH;

*  pelaTh FreHeTUYECKUE 3a/1a4u Ha IUTMOPHUIHOE CKPEUIMBaHUE.

Ocnoenvle nonamusa. 3aKOH HE3aBUCUMOTO HACJEAOBaHUsS IPU3HAKOB.
Ananmsupytouee ckpemuBanne. Pemerka [lennera.

Tema 3.13 XPOMOCOMHASA TEOPUS HACJIEACTBEHHOCTH (4 4)
XpOMOCOMHAsl TEOpUs HACIEICTBEHHOCTH. 3akoH Moprana. ['pynna

cuerieHus. [IpyuunHbl HApymIeHUs CLHEMIEHUs TeHOB. PaccTosiHue Mexly reHaMu
M YacTOTa KpOCCHHIOBepa. ['eHeTHueckue KapThl XpOMOCOM. MoneKynsipHO-
TeHETUYECKUE KapThI.

Jemoncmpayun. CxeMbl CKpeIIUBaHUs, WILTIOCTpUpYromue onbITel T. Moprana
U KPOCCHUHTOBEP.
Jlabopamopnsle u npakmuyeckue padomaot

Pemenne 3amay Ha CHEIJICHHOE HAcleIOBaHWE MPU3HAKOB M OIpeJeiIeHHe
PACCTOSIHUS MEXy T€HAMMU.
HPEAMETHBIE PE3YJIbTATBI OBYUEHUSA
Yuammecs: 10/ZKHbI 3HATD:

*  OCHOBHBIE MOJIOKEHUSI XPOMOCOMHOM T€OPUU HACIEICTBEHHOCTH;

* 3aKOoH Moprasa;

* [PUYUHBI HAPYIICHUS CUECIIICHUS,;

*  3aBUCUMOCTH YaCTOThI KPOCCHHTOBEPA OT PACCTOSHUSA MEXK/y T€HaMHU.
Yuamuecs 10/5KHbI YMeThb:

* COCTaBJSITh CXEMbl CKpEIIMBaHUS TMpPU CHEIJICHHOM HaCJEeJIO0OBaHUU
MPU3HAKOB;

* pemarh 3aJayd Ha CHEIUICHHOE HAaclelIOBaHWE MPHU3HAKOB, YaCTOTY
KPOCCHUHTOBEpa U PACCTOSIHUS MEXKIY T€HAMU,



* paccuuThIBaThb PACCTOSHUE MEXKIY I'€HaMHU II0 4acTOTE KpPOCCHUHIOBEpa M
ONPEIEHATh NPOLUEHT KPOCCOBEPHBIX I'aMET M MOTOMKOB IO PACCTOSIHUIO MEXKIY
reHaMH.

Ocnognvie nouamua. XpOMOCOMHAs TEOPHs HACIECACTBEHHOCTU. 3aKOH
Moprana. Kpoccunrosep. I'pynma cuemnenus. Mopranupa. KpoccosepHsbie
raMeThl U OPraHU3MBl.

Tema 3.14 COBPEMEHHBIE INIPEJICTABJIEHUSA O 'EHE U 'EHOME (2
)

I'enom. T'eHoTMn Kak cucTeéMa B3aUMOAECUCTBYIOIIMX TEHOB. ['eHOM
yenoBeka. MexaHn3Mbl aKTMBAllMM W MOJABICHHUS aKTUBHOCTU T'eHOB. CTpoeHHs
oniepoHa. CTPYKTYpHBIE U PETYJISATOPHBIC T'€Hbl M YYACTKU reHa. ['€H 3yKapuoT u
MPOKapUOT. B3aMMOIENCTBUS aJJICIIbHBIX M HEAJUICNIbHBIX TeHOB. [lnenorponus.
DKCNPECCUBHOCTh U MEHETPAHTHOCTb.

Jemoncmpayusa. CxeMbl TEHOMOB U T€HOTHIIOB.
Jlabopamopnsie u npakmuueckue pabomot
Pemenue 3amay Ha B3aMMOACHCTBUE aJlICIbHBIX U HEAUICIbHBIX T€HOB M
MIEHETPAHTHOCTA.
IHNPEJIMETHBIE PE3YJIBTATBI OBYYEHUSA
Yuyamuecs 10J2KHbI 3HATH:
* ONpPEAEICHUE NOHATUN «TE€HOM» U «TE€HOTHUII»;
* BHJBI B3aMMO/ICHCTBHUS I'CHOB.
Yyuamuecsi 10/2KHbI YMeEThb:
* pa3nauyaTh MOHATUS KTEHOMY, KT€HOTHUID, KT€HODOH»;
* ONpPEAENsATh BUJIbI B3aUMOJACHCTBUS AJUICIIBHBIX U HEAJUIEIbHBIX T€HOB;
* TPUBOJWTH MPUMEPHI INIEHOTPOITHOTO JIEUCTBUS T€HOB;
* pelarh 33Ja4d Ha B3aUMOJCKHCTBUE aJUIEIBbHBIX W HEAUICIBHBIX T€HOB W
MIEHETPAHTHOCTb.
Ocnoenvie nonamus. I'eq. I'enom. I'enorun. BzanumonencTBust reHOB.

Tema 3.15 TEHETUKA I1OJIA (4 4)

XpOMOCOMHOE OMpeAceHNUE 1oja. AyTOCOMBI M IOJOBBIE XPOMOCOMBI.
['oMoramMeTHBIM M TeTeporaMeTHBIM MoJI. TUIBI OompeseeHus moja (IIporaMHoeE,
CMHraMHOe u »’nuramuoe). [lpusHaku, cClieTIeHHbIE C MOJOM. 3a0oJieBaHUS U
ne(eKThl, CHEMIECHHBIE C TTOJIOBBIMU XPOMOCOMAaMHU.

Jemoncmpayusn. CxeMbl XpOMOCOMHOTO OIIPE/IEIEHUS [0J1a.
Jlabopamopusie u npakmuyueckue padomboi

Peuienue 3a1a4 Ha CLUETUIEHHOE C MOJIOM HACJIEJ0BAHUE MPU3HAKOB.
NPEJIMETHBIE PE3YJIBTATbBI OBYUYEHUSA
Yuaniuecst 10JKHBI 3HATD:

*  TUIIBI OIIPEAECIICHUS T10J1a;

* MPU3HAKH, CIECIUICHHBIE C ITOJIOM;

* TOMOTAaMETHBIN U IeTePOraMETHBIN MOJ y Pa3JInYHbIX OPTaHU3MOB.
Yuamuecst 10J15KHbI yMeETh:



* COCTaBJITb CXEMbl CKpPELIMBAHUSA IPU  HACJIEIOBAaHWU IPU3HAKOB,
CUEIUIEHHBIX C IIOJIOM;

* peuarh 33Ja4¥ HA HACJIEAOBAHHME MPU3HAKOB, CLEIUIEHHBIX C IOJOBBIMHU
XPOMOCOMAMU;

*  TPUBOAUTH IMPUMEPHI 3a00JIEBaHUN U NEPEKTOB, CICTUICHHBIX C IMOJOBBIMH
XpPOMOCOMAMU;

* OmpenessTh TOMOTaMETHBIM M TE€TEPOTAMETHBIM IOJI IO  CXeMaMm
CKpElIMBaHUsI;

*  [OPUBOJIUTH IPUMEPHI OMPEACICHUS M10JIa Y Pa3IMYHbIX OPraHU3MOB.

Ocnognvie nonamun. lIlon. T'omoramerHslii mnon. ['ereporameTHbId TOJ.
[IpusHaku, cuierieHHbIe ¢ mojioM. ['emodunus. JlaapToHu3M.

Tema 3.16 N3MEHYUBOCTD: HACJIEACTBEHHAS n
HEHACJIEACTBEHHAS (4 4)

N3MEHYMBOCTh Kak OJHO W3 OCHOBHBIX CBOMCTB JHUBBIX OpPraHU3MOB.
HacnencrBennas  (reHoTUNMYECKasi,  WHAUMBHIYyaJbHAas,  HEOIMPEICICHHAS).
MyTanionHass W KOMOWHATHBHAasT HW3MEHYMBOCTh. MyTalMu W MyTarcHbI.
HenacnencrBeHnHas (ompeneneHHas, rpyInmnoBasi, MOIU(PUKAITMOHHAS)
u3MeHuUnBoCTh. Moaudukammu. Hopma peakumn. KpuBas HOpMaJbHOTO
pacnpenenenus  (kpuBas ~ [aycca).  Craructuueckue  3aKOHOMEPHOCTH
MOU(DUKAIIMOHHOW HU3MEHUUBOCTH.

Hemoncmpayus. [Tpumepsl HACJICICTBEHHOM (MyTaIuoOHHOM u
KOMOWHATUBHOW) M HEHACJEACTBEHHOU (MOAM(UKAIMOHHON) W3MEHUYUBOCTH,
MEXAaHU3MOB MYTAallWM.

Jlabopamopuwvie u npakmuueckue pabomul

N3yueHne MOAM(PUKALMOHHON W3MEHUYMBOCTH Ha MPUMEPE PaCTEHUH,
COCTaBJIEHUE BapUALMOHHOTO Psi/la U BAPUALMOHHON KPUBOM.

HPEAMETHBIE PE3YJIbTATBI OBYUEHUSA
Yuamuecst 101°KHbI 3HATD:

* OIpejeNieHre U KiacCu(puKaIuio n3MEHYUBOCTH;

* KJIacCU(pUKAIMIO HACIEICTBEHHOW N3MEHYUBOCTH;

* KJIacCU(PUKALMIO MyTaI[MH 110 Pa3HBIM MPU3HAKAM;

* npuMepbl MOAU(PUKALIHA.

Yuamuecs 10JKHbI yMETh:

* pa3nauyaTh BUJIbI ©3MEHYUBOCTH;

* OLEHMBATh BO3MOXKHBIE NTOCIIEICTBUS BIIUSAHUS MYTareéHOB HAa OPTaHU3M;

* OLICHUBATH POJIb BHEUIHEU CPE/Ibl B PA3BUTUU U MIPOSIBIICHUM PU3HAKOB.

Ocnoenvie nonamus. VI3MEeHUNBOCTh: HACJIE/ICTBEHHAs] W HEHACJIECTBEHHAs.
Myranuu. Myrarensl. Moauduxaruu. Hopma peakuuu.

Tema3.17TEHETHUKA U 3]IOPOBBE YEJIOBEKA (2 4)

I'eneruka demoBeka U ee pasuenbl. MeToabl TIE€HETHKU YEJIOBEKA.
HacnencrBenHbsle 0O0sie3HM, TE€HHbIE M XPOMOCOMHBIE. AHOMAaJIMM Pa3BUTHUA.
CoMaruyeckue W reHepaTuBHbIe MyTaluu. [[puHIMIBL 310pOBOro 00pas3a KU3HU,



JUArHOCTUKH, MNPO(QUIAKTUKU M JIEYEHUs TeHeTHYeckux Oose3Hed. Meauko-
TreHeTUYECKOE KOHCYJIbTHPOBAHHE.

Jlemoncmpayus. lpuMepsl TeHHBIX U XPOMOCOMHBIX 00JIE3HEH Yel0BeKa.
NPEAMETHBIE PE3YJbTATHBI OBYYEHUSA
Yuammecs 101KHbI 3HATD:

* KJaccuUKalKo MyTallMi U HACJIECTBEHHBIX O0JIE3HEH YeIOBEKa;

* TEHHbIE U XPOMOCOMHBIE 0OJIE3HU YEJIOBEKa U UX MPOSBICHUS;

* TPUHLHUIIBI 3J0POBOTO 00pa3a KU3HU;

* METOJIbl TUArHOCTUKH, MPOPUITAKTHKY U JICUCHUS HACIIECICTBEHHBIX OOJIE3HEH.
Yyanuecs: 10/KHbI yMeETh:

* pa3nuuaTh HAclleZCTBEHHBIE O0JIE3HH UEI0BEKa,

* TPHUBOJUTH MPUMEPHI TCHHBIX U XPOMOCOMHBIX 0OJIe3HEH YeTIOBEKa;

e oueHuBaTh (AKTOPbl PUCKAa BO3HUKHOBEHUS HACIEACTBEHHBIX OOJe3HEH
YyesioBeKa.

Ocnosénvle  nonamua. ['ennpie  Oone3Hu.  XPOMOCOMHBIE — OOJIC3HH.
ComaTtnueckue MyTaluu. I 'eHepaTuBHbIE MyTalUH.

Tema 3.18 CEJIEKIIUA: OCHOBHBIE METOIbI U TOCTU/KEHUS (4 u)

Cenexuusa. Ilopoma, copt, mTamMmm. MeTtoasl cenekiuu. LleHTpsI
IPOMCXOXKICHHUS KyJIbTypHbIX pactenuil. Bkmag H. M. BaBunoBa B pasButue
TE€HETUKH U CEJIEKIIUU.

Hemoncmpayua. Kapra UEHTPOB MNPOUCXOKICHUSA KYJIbTYPHBIX PACTECHHM.
N3o0paxkeHust mopoja pa3iuyHbIX JOMAIIHUX >XUBOTHBIX M COPTOB KYJbTYPHBIX
pacTeHUN.

HNPEAMETHBIE PE3YJIbBTATBI OBYUEHUSA
Yyammuecst 1015KHbI 3HATD:

*  OMmpeJeseHUE CeJICKIIMU KaK HAyKH U €€ TEOPETHUYECKUE OCHOBHI (T€HETHKA);

*  METOJIbI CEJIEKIINH;

*  LEHTPBI NPOUCXOKACHUSA KyJIbTYPHBIX PACTCHUIN
Y4uammecsi 10/ZKHbI yMeThb:

*  OTJIMYaTh APYT OT JIpyTa METO/IbI CENEKIUU;

*  pa3IMyaTh NOHATHUA KIIOPOIA», KCOPT», KIITAMMY.

Ocnosenvie nonamua. Cenexuus. Ilopoma. Coprtr. I[Hramm. OTt60p.
['ubpuanzanus. biauskopoacTBeHHoe ckpemmBaHue. ['ereposuc. UncThie JTUHUU.
[Momnmnonaus.

Tema 3.19 BUOTEXHOJIOTUSA: JOCTHXEHUA U NEPCIIEKTUBDBI
PA3ZBUTUA (2 v)
buorexnomorus. 'ennas wHxeHepus. ['eHeTndeckun MoAuUITIPOBAHHBIC

opranu3mbl. KionrpoBanue. ITUYECKHE ACTIEKThl OMOTEXHOIOTHH.

Jemoncmpayua. (CxeMbl  KIOHHPOBAaHHMS W CO3JAaHUS  T'€HETUYECKH
MOAU(PUIMPOBAHHBIX OPTaHU3MOB.
HPEAMETHBIE PE3YJIbTATHBI OBYYEHUA
Yuamuecs 10J5KHBI 3HATD:

e OmpejesieHUE U 3a/1a4u OMOTEXHOJIOTHH;



*  MEeTOAbl OMOTEXHOJIOTUY;

* METOJbl FEHHOW UHXEHEPHH;

* 3THYECKHE aCMEeKThl OMOTEXHOJOTUYECKUX Pa3pabOTOK.

Yuamuecst 10J1KHbI yMETh:

* OIICHMBAThb  OSTHUYECKHE  aCMEKThl  HEKOTOPhIX  OMOTEXHOJIOTMYECKUX
pa3paboToK;

* MOHUMAThb HEOOXOAMMOCTh OHOTEXHOJOTMUECKUX HUCCIECIOBaHUM NS
NOBBIIIEHUS 3()(PEKTUBHOCTU CEIIbCKOXO3IMCTBEHHOTO MPOU3BOJICTBA U CHUYKEHUS
ce0EeCTOUMOCTH MPOAYKIIMH.

Ocnognvte nonamusa. buorexnonorus. ['enHas unxkeHepus. KimonupoBaHue.
buosruka.

Mesicnpeomemmuoie ceazu

Heopeanuueckass xumusa. OxpaHa m0Opupoabl OT BO3JIEHUCTBUS  OTXOJOB
XUMHUYECKUX TIPOU3BOJICTB.

Opeanuueckasa xumus. CTpoeHHE W (PYHKIIMM OPTaHUYECKUX MOJEKYJI U HUX
MYTareHHO€E JEHUCTBUE.

Qu3uxa. PeHTreHOBCKOE M apyrue usnydeHus. [loHsTue o no3e u3nydeHus u
OMOJIOrMUYECKOH 3alIuTe.

METAIIPEAMETHBIE PE3YJIBTATBI OBYUYEHUSA
Y4amuecs 10715KHbI YMETh:

* paboTtarh ¢ y4eOHUKOM, COCTABJISATh KOHCIEKT naparpada, cXeMbl 1 TaOJIULIbI;

* paspabaThiBaTh IUIAH-KOHCIIEKT TEMbI, HWCIOJIb3ysl pa3Hble HCTOYHUKH
uH(popmManuu;

* TOTOBHUTH YCTHBIE COOOIIEHUS, pedepaThl U TPE3ECHTALUN Ha 33JaHHYIO TEMY;

* II0Jb30BATHCS MOMCKOBBIMU cucTeMamu IHTepHeTa.

[II. TemaTnyeckoe MIAHUPOBAHUE C VKA3AHUEM KOJHUUYECTBA YaCOB, OTBOJIUMBIX
Ha OCBOCHHE KAXKI0W TEMBI.

N3 Hux (KOJIMYECTBO YaCOB)
Kou-Bo
HaumMeHoBanue paznena, TeMbl HACOB Jlabopatop- | IIpaktuuec- | Kontpoiib-
HbIE KHe HBIE
(Bcero)

10 kaacc (105 yacoB u3 Hux 3 yaca pesepB)

I mosyroame 46 u.

BBenenne | 1 \ |

Paznea 1. buosiorns kak Hayka. MeToabl HAy4HOro no3Hanus (6 4)
1.1 KPATKASA UCTOPUSA 2
PA3ZBUTUSA BUOJIOT'UN

[
[y

Bxo1HO#I KOHTPOJIbHBIN TECT

1.2 CYIIHOCTbD KU3HU U 2
CBOHUCTBA )KHBOT'O

1.3 YPOBHU 2
OPT'AHU3AIINU )KUBOU 1
MATEPUHU. METOAbI




BHOJIOI'MHN

Pa3nen 2. Kinerka (30 u)

2.1 ICTOPUSA U3YUYEHUA
KVIETKH. KJIETOYHAS
TEOPHUA

2

2.2 XUMHUUYECKUN
COCTAB KJETKHA

23 HEOPI'AHHUYECKHE
BEIHIECTBA KVIETKH

2.4 OPTAHUYECKHE
BELLIECTBA. OBILIAS
XAPAKTEPUCTHKA.
JIMTINIBI

2.5 OPTAHNMYECKHE
BEHIECTBA. YIVIEBO/IbI.
BEJIKH

2.6 OPTAHMYECKHME
BEILIECTBA.
HYKJEWHOBBIE
KHCJIOTBI

2.7 9YKAPUOTHYECKASA
KVIETKA. HIUTOIIJIA3ZMA.
OPI'AHOMbI

2.8 KNIETOYHOE APO.
XPOMOCOMBI

2.9 IPOKAPUOTHYECKAA
KVIETKA

2.10 PEAJIM3ALIUA
HACJIEACTBEHHOU
NHO®OPMAILIMU B KVIETKE

2.11 HEKJIETOYHASA
P®OPMA KNU3HU: BUPYChI

2

Paznen 3. Opranusm (7 4)

3.1 OPTAHU3M —E/IUHOE
HEJOE. MHOI'OOBPA3HUE
OPI'AHU3MOB

2

3.2 OBMEH BEILIECTB "
INPEBPAILIEHUE
SHEPTUMU.
SHEPTETUYECKUM
OBMEH

HUTorosblii Tect 3a 1
MOJIYro/iue

3.3 IJIACTUYECKUN




OBMEH. ®OTOCHUHTE3

Hroro 3a I noayroame: 46 7

II moayroaue S8 u.

Paznen 3. Opranusm (55 4.)

3.3 IJIACTUYECKUN 3
OBMEH. ®OTOCHUHTE3

3.4 AEJIEHUE KVIETKMU. 3
MHUTO3

3.5 PASMHOXEHHME: 4
BECITOJIOE 1 ITOJIOBOE

3.6 OBPABOBAHUE 4
IMOJIOBBIX KJIETOK.
MEHNO3

3.7 OIVIOJOTBOPEHHE 2

3.8 MTHAUBUAYAJBHOE 6
PA3BUTHUE OPTAHM3MOB

3.9 OHTOTEHE3 4
YEJIOBEKA.
PENPOTYKTHUBHOE
31OPOBBE

3.10 TEHETUKA — HAYKA 2
O 3AKOHOMEPHOCTX
HACJIIEACTBEHHOCTH 1
N3MEHYUBOCTMU. T
MEHAEJIb —
OCHOBOIIOJIO’KHHUK
I'EHETUKH

3.11 BAKOHOMEPHOCTH 4
HACJIEAOBAHMUAL.
MOHOI'MBPU/THOE
CKPEIIUBAHUME

3.12 3AKOHOMEPHOCTH 4
HACJIEJOBAHMSI.
JUTUBPUTHOE
CKPEIIIUBAHUE

3.13 XPOMOCOMHAA 4
TEOPUA
HACJIEACTBEHHOCTH

3.14 COBPEMEHHBIE 3
IMPEACTABJIEHUA O
I'EHE U TEHOME

3.15 TEHETHKA ITOJIA

w

3.16 UBMEHYUBOCTb: 4
HACJIEACTBEHHASA N




HEHACJIEACTBEHHAS
3.17TEHETUKA N 2
3/10POBBE YEJIOBEKA
HToroBobiil TecT 1 1
3.18 CEJIEKIIUSI: 3
OCHOBHBIE METOAbI U
JOCTUXEHUSA
3.19 BUOTEXHOJIOI'UA: 2
JOCTHUXEHUSA U
INEPCIIEKTHUBbI
PA3BUTUS
Hroro 3a II moayroaue : 56 1 11 2
Hroro 3a rox: 102 8 17 4

KajiennapHo-remaTuveckoe nNJiaHupoBaHUue
10 kaacc (3 4 B Hexes110, Bcero 105 4)  yruny0J1éHHbIH YPOBEHb

ata
nposeneHu | N2
s 1/

IIma |Pak | o
H T

Tema

Conepxxanue

Bune! nesrenbHoCcTH
yYammxcs

03.0 [03.0
9 9

1 BBenenne

buonorus KakK
HayKa, Wu3ydarouas
KUBYIO TIPUPOAY H
B3aUMOJIENCTBUS
JKUBBIX OPraHW3MOB
JIpyr C JApPYroM H
00BEKTAMU HEKHBOU
npuponbl. Cucrema
OPTaHUYECKOTO
MHpa. [Ipenmer,
3aJJaud M MECTO
o0mieli OHOJIOTHHA B
CUCTEME
OMOJIOTHYECKUX
HayK

IToBTOpSsAIOT cucTemy
KUBBIX OPraHU3MOB,
XapaKTEPU3YIOT
apcTBa JKUBOH
NpUPOALl W HAYKH,
M3Yy4arolue
OTAEIbHbIE 1IAPCTBA,
OIPEIICIISIOT
MPAKTUYECKOE
3Ha4YCHHE OWOJIOTHHU
B COBPEMEHHOM
MHpE

Paznen 1. buoJsiorusi kak Hayka. MeTobl HAYYHOr0 nmo3Hauus (6 4)

03.0 |03.0 | Kpatkas
9 9

uctopus | Uctopus
pa3BUTHUS OMOJIOTUN

pa3BUTHA
ouonoruu. Hayunbie
TEOpUHU u
KOHUEMIMK MU HX
MECTO B
COBPEMEHHOM
€CTECTBEHHOHAYYHO
1 KapTUHE MUpa

XapaKTepUu3yrT

OMOJIOTHIO Kak
HAayKy, €€ MECTO U
poJib Cpeau APYrux
€CTECTBEHHOHAYYHbI
X JTUCLIMILUINH,
BBISBJISIIOT pOJIb
OTJICJIbHBIX YYEHBIX




B Pa3BUTHH
OMOoJIOTHH,
OTPENECIIIOT  JTaIlbl
pa3BUTHS OHOJIOTHUH
KaK HayKH

06.0 {06.0 1 Bxomgnomn Pemaror TecToBRIe 3aaud HA BBISIBIICHUE
9 9 KOHTPOJIBHBIN TECT |ypOBHS OBJIAJICHUS MpeAMETHBIMU
3HaHUSIMA U Y VY]] 3a KypC OCHOBHOM
IIKOJBI TI0 Ouoyioruu. J[eMOHCTpUpyIoT
npeaMeTHbIe 3HaHUA 3a Kypc «Benenue B
00IIIYI0 OMOJIOTHIO
10.0 {10.0 i Cuctema Cucrema CucreMatu3upyror
9 9 OMOJOTUYECKUX OMOJOTUYECKUX pasnensl OMOJoTUN B
HayK. HayK. VYu4ensble- | 3aBUCUMOCTH oT
OMOJIOTH M UX BKJIAJ | OOBEKTOB
B CO3JaHME | HICCIICTOBAHUS u
COBPEMEHHOU HCCIIEyEMBIX
HAyYHOW  KapTHHBI | IPOSBICHUN KU3HHU.
MHpa
10.0 110.0 Metonbl  u3yueHusi | OOBEKTbI U METOJIbI | SHAKOMSITCS C
9 9 OHUOJIOTHH. JIa6. | u3yueHust OMOJIOTHH. | METOJaMU TTO3HAHUS
pabora N2 1 KHUBOU MIPUPOLBIL,
«MHUKpOCKOIIUS Kak BBIACIIAA  1IpA 5TOM
METOI oOIIIeHayYHbIS u
OHOJIOTUYECKOT0 CIICIIMAJIbHBIC
K CCJIEIOBAHUS METOABI
HCCJICIOBaHMUS,
XapaKkTepUu3yroT
KaXKIIbIN METOJI
HCCIIeIOBAHUS B
HUCTOPUYECKOM
aCIICKTe
13.0 |13.0 12Ku3Hbp Kak | JKn3Hb kak | Onpenenstor
9 9 OMONIOTHYECKHI OMONOTHYECKHI MOHATHE  <OKU3HBbY,
dbenomeH. dbenomeH. yJarcs OTJINYATh
YKHBOE OT HEKHUBOTO
17.0 {17.0 | CBoiicTBa )uBoro | OnpeneneHus XapakTepusyroT
9 9 JKHM3HH, CBOICTBA |CBOMCTBA JKMBOTO H
YKUBOTO, MPOSIBJICHUS | OCHOBHbIE
KU3HH u UX | IPOSIBJICHUS KU3HHU.
XapaKTepUCTHUKA
17.0 |17.0 | YpoBHHU Crpyktypa xuBoiH |/latoT omnpexneneHue
9 9 OpraHMU3alluM )KUBOM | MaTepUH, YPOBHEBAs | yPOBHIM
MaTepuH. OpraHu3aIusl OpraHu3aluu
JKHBOTO, YKHUBOT0, ONTPEACIISIOT




MPOSIBIICHUS KU3HH,
O0BEKTBI U METOJBI
W3YUYCHHUS )KMBOTO Ha
Pa3HBIX YPOBHSIX

HWEPAPXUID YPOBHEU
OpraHu3aIHH "
MPOSIBIICHUS  JKU3HU
Ha KaXIOM YPOBHE
KaK peaMeT
M3y4YeHUsl OMOJIOTHH.

Pa3nen 2. Kinerka (30 u)

20.0
9

20.0
9

Ucropust uzyueHus
KJICTKH.

Uctopust coszmanusd
KJICTOYHOW TEOpUH U
OTKPBITUSI  KJIETKH,
METObl  W3y4YECHUS
KJIETKH, CyTh
OCHOBHBIX
MTOJIOKECHUI
KJIETOYHOU TEOpHH,
aBTOPBI  KJIETOYHOM
TEOPUH U OTHEIBHBIX
ee MTOJIOKECHUU.
Pa6oter P. I'yka, P.
bpoyna, P. Bupxosa,
M. Ilnennena n T.
[IIBaHHa.

3HaKOMSATCS C
UCTOpUEN H3y4YEHUS
KJIETKHA U CO3JIaHHEM
KJIETOYHOU TEOPHH.

24.0

24.0

Kierounas reopus

Mecto  KJIETOYHOU
TEOpUHU B
COBPEMEHHOM
€CTECTBEHHOHAYYHO
1 KapTUHE MUpa

XapakTepusyroT
OCHOBHBIE
ITOJIOKEHUS
KJIETOYHOM TEOPHUH

24.0

24.0

XUAMHUYECKUU
COCTaB KJIETKU

OeMEeHTHBII COCTaB
KJICTKH.
Knaccuduxanus
BEILIECTB KJICTKH II0
KJ1accam
XUMHYECKHUX
COCIMHECHMH,
KOJIMYECTBEHHOMY
MIPEICTABUTEIIBCTRY.

OnpenenstoT
€JIMHCTBO
3JIEMEHTHOTO
COCTaBa KakK OJHO U3
CBOICTB ’KHUBOTO,
pacupeacisoT
XUMHYECKHE
AJIEMEHTBHI o
rpynmnam B
3aBUCHUMOCTH oT
KOJIMYECTBEHHOT'O
MPEACTaBUTEIHCTBA
B OpraHHU3Me.

27.0

27.0

(DYHKHI/IOHaJIBHaH
POJIb XHUMHNYCCKUX
9JICMECHTOB KJIICTKHN

Knaccuduxanus

BCILIECTB KJIETKH IIO
ux ponu B
JKU3HEACATEIIbHOCTHU
51 CTPYKTYPHOU

XapaKTepUu3yroT
pOJIb OT/EJIbHBIX
AJIEMEHTOB




OpraHu3aIyu

01.1 [01.1 | Heoprannueckue Paznoobpasue XapakTepusyroT
0 0 BEILIECTBA  KJIETKHU. | HEOPTraHUYECKHUX pOJIb BOJIbI u
JIa6. paGora N2 2 COeTMHEHUU B | MHHEPAIBHBIX COJIEU
«ITmazmMonus u | KICTKH U UX POJIb B|BKIICTKC
JICTLIa3MOJIN3 B | [Iponeccax
KJIETKaX KOXXHUIIbI KN3HCACATCIBbHOCTU
JIyKa» 4|
CTPYKTYPUPOBAHHUHU
YKHUBOTO.
Oco0OeHHOCTH  BOJIbI
KaK  XUMHYECKOTO
COCUHEHUSI U €€
3HAYCHHUE JIsI )KU3HU
01.1 |01.1 1 O6mmas Onpenenenue, JlaroT onpeiesieHue u
0 0 XapaKkTepUcTUKa KJaccuukaus, MIPUBOJAT
OpraHNYeCKUX CBOMCTBA W  POJIb | KJIACCHU(UKAIIHIO
BEIIECTB OpraHUYECKUX OpraHUYeCKUX
COETMHEHUM B | BEILIECTB.
npoiiecce
KU3ZHENIEeSITeIIbHOCTU
u
CTPYKTYPUPOBAHHOC
TH KUBOTO.
04.1 [04.1 | JIuna fipr: ux | buonornueckas Knaccudumupyror
0 0 CTpOCHHE, pOJIb, JIATINIBI 10
Kraccuukanys W |Ki1accUpUKAMs M| CTPOCHUIO
OunoJsioruueckas CTPOCHHUE JIUTTUIOB
pOJIb.
08.1 |08.1 | XumMuyeckue ['uapodunbabie  u|I[lpuBoasr
0 0 CBOMCTBa JIMMHIOB |TUAPODHOOHBIE XUMUYECKHE
U JIMTIOUIOB CBOMCTBA JIUMUAOB | OCOOEHHOCTH u
OMPEIESIOT
OMOJIOTHYECKYIO
POJIb TUTTUIOB
08.1 [08.1 i Knaccudukarmus, Knaccudukamus  u|Onpenenstor
0 0 CTPOCHHE, CBOWCTBA|OMOJOTHYECKAsT POJIb|YTJIEBOIBI KaK KiIacce
U Ouosioruyeckas | yriieBojoB. OpraHUYECKUX
pOJIb YIJIEBOAOB Crtpoenue U | COEIMHEHU,
XUMHUYECKUE KJIACCU(DULIUPYIOT
CBOMCTBA yTJIEBOJAOB | yTJIEBOIbI o
CTPOECHHUIO,
BBISICHSIIOT
OMOJIOTHYECKYIO

POJIb YTIIEBOIOB




11.1 |11.1 | Knmaccndukarmus, Knaccudukanuys XapakTepu3yroT
0 0 CTPOCHHUE u | 6enkoB. CTpoeHune u|0enKu ¢ XUMUIECKON
XUMHUYECKHUE XUMHUYECKHUe 1 OHOJIOTHYECKOM
CBOMCTBA OCIIKOB CBOMCTBA OCIIKOB TOYEK 3PEHUS
15.1 |15.1 {Dynkuun  Genkos. | buonornueckas OnpenensroT
0 0 J1a6. pabora N2 3|poiib OenkoB OMOJIOTHYECKYIO
«OnbITEI 1o poJIb OEIIKOB.
OTpeICTICHUIO
KaTAIUTUYECKOMN
aKTUBHOCTH
dbepmMeHTOB
15.1 |15.1 ITIp. padora N2 1|CpaBHenne cBoicTB| CpaBHUBAIOT
0 0 «CpaBHHTEIbHAS U pOJIb|CBOMCTB H  POJIb
XapaKTePHCTHKA OpTraHUYECKUX OpTraHUYECKUX
JTUITHIOB, COCTMHCHUM B | COCTMHCHMI B
YIJIE€BOAOB u | KIIETKEC KJICTKC
OCIIKOBY
18.1 |18.1 | HykenHoBbie HyknenHoBbie JlatoT omnpeneneHue
0 0 KHCJIOTBI KaK | KUCJIOTHI KaK | HYKJICHHOBBIM
HOCHUTEIIH HOCHUTEIIH KHCJI0TaM Kak
uHpopmaruu. uHpopmaruu B | XUMHUYECKUM
KJIETKE M OpPraHu3MeE | COCAUHEHUSIM u
B 1I€JIOM. | HOCHUTEJISIM
buosnornueckue HACJIEJICTBEHHOU
CBOMCTBA uHbOopMaIuu
HYKJICHHOBBIX
KHUCJIOT.
22.1 |22.1 | Ctpoenue, Crpoenue u | Onpenensor
0 0 Kiaccupukanus ¥ |KiIaccupUKaIus 0COOEHHOCTH
CBOMCTBa HYKJICMHOBBIX CTpPOCHUS
HYKJICMHOBBIX KHUCJIOT. HYKJIEMHOBBIX
KHUCJIOT. Knaccudukanuss  u|KUCIOT 170.4
OuoJsioru4yeckasi poJib | KiacCu(pUKaIUo U
paznuunbix PHK. OMOJIOTHYECKYIO
pOJIb.
22.1 |22.1 ITIp. padora N2 2|Otmmums JIHK or|Haxomsr cxoxctsa u
0 0 «CpaBHUTEIbHAS PHK 1o cTpoeHuio u|BBISBISIOT OTIWYUS
XapakTEepUCTUKA 6HOHOFquCKHM I[HK or PHK 1o
JTHK u PHK» CBOMCTBaM. CTPOCHUIO u
OMOJIOTHYECKUM
CBOMCTBaM.
25.1 [25.1 ITIp. pabora N2 3|Pemienne 3amad mo|Yuarcs peliaTth
0 0 «Pemenue 3amau mo |npasury Yapradda|sagay no mpasuiry

IIPaBHITY

Ha OIIpCACIICHHUC

Yapraddoda




Yapradda» HYKJIEOTUTHOTO
cocraBa /IHK u PHK
B IPOIEHTHOM U
KOJINYECTBEHHOM
COOTHOIIICHUH
08.1 |08.1 Dykapuotnueckass |CtpoeHue  kieTkw,|[IpuBogsar  oOuuit
1 1 KJICTKA. OnpeaeICHUE Y | IU1aH CTPOEHUS
OO0s3aTenbHbIC U | KJaccuduxanms AYKapUOTUYECKOU
Heo0s13aTebHbIC 00s13aTENbHBIX KJIETKH, JA0T
KOMITOHEHTBI KOMITOHEHTOB onpeeeHue
KJICTKH. DYKapUOTUYECKOW  |OpraHoujam u
KJIETKHU. BKJIIOUCHHUSIM,
HeoOs3arenpHbie KJIaCCU(PUITUPYIOT
KOMIOHEHTHI OpPraHOU/IbI B
AYKapUOTHYECKON 3aBUCUMOCTH oT
KJIETKU O0COOEHHOCTEN  uX
CTpPOCHUS u
ONpPENENAIOT  POJb
KaXJI0OT0 OpraHouja
B KJIETKE
12.1 |12.1 |Buptyansnas 71a6.| JlaGopatopubiii | COBEpIIEHCTBYIOT
1 1 paboTa N2 4 |TIPaKTUKyM TIO TE€ME | HaBBIKM pabOThl C
«OpraHOH/IBI «Knerkay. 1a60paTOPHBIM
KJIETKID. JIab. 0bopy0BaHHEM.
paGota N 5 Yuarcs NOpUMEHATH
«Habnronenue MCTOBI
KIETOK PACTEHUH | Ononornyeckix
KHBOTHBIX HAa UCCIICIOBAHUI  J1JIs
rOTOBBIX PCLICHNA
MHKDOTIENApaTaX. NPaKTUYECKUX 3a]a4
JIa6. pabora N2 6
«3roroBnenue u
ONHUCaHNe
MUKPOIIPENapaToB
KJIETOK PaCTCHUI
12.1 |12.1 | JIBymeMOpaHHbIe [Ipoucxoxaenue Pacnioznarot
1 1 OpraHOM/IbI KJIETKHU | IByXMEMOpaHbIX 0COOEHHOCTH
OpraHOUJIOB. JIBYyMEMOpPaHHBIX
Knaccudukanus u|opraHouson o
MPOUCXOXKICHHE CTPOEHUIO u
TUTACTH/I. byHkIMsIM.  3HAIOT
TUIIOTE3bI
MIPOUCXOKICHUS

JIByXMEMOpaHbIX




OpraHouJI0B

15.1 [15.1 | AAnpo kneTku Ocobennoctu JlaroT ompenenenue
1 1 CTPOCHHS U |aIpy KaK CII0CcO0y
(GYHKITMOHATIBLHOE XpaHEeHUS
Ha3HAYEHUE sIpa. HacJIEACTBEHHOM
uHopMaru u
XpOMOCOMaM,
XapaKTepUu3yroT
KOMITOHEHTHBI s/ipa U
ux QyHKIIUU
19.1 [19.1 | XpoMoCOMBI Crpoenue u | Paznuuarot
1 1 (GYHKIIMHA XPOMOCOM | XPOMOCOMBI 10
CTPOEHHUIO u
GO YHKIUSM
19.1 {19.1 ITIp. pabora N2 4|CpaBuenue 3HAIOT CXOJCTBA H
1 1 «CpaBHeHHe CTpPOCHUS paznuuusi TPUOHOM,
CTPOCHHS DYKAPUOTUYECKUX | PACTUTEIbLHOMN u
SYKapHOTHUEeCKuX | KIETOK rpu0OB, | 0aKkTepraTbHON
KIIETOK> pPacTeHMH )KMBOTHBIX | KJIETKH.
Mopenupyrot
YKapUOTHUYECKHUE
KJIIETKH
22.1 |22.1 i ITpokapuoTudeckas |OcoOeHHOCTH JlatoT ompeneneHue
1 1 KieTka. JIab. paboTa | CTpyKTypHOI MpoKapuoTaM u
N2 7 «M3ydenwue | OpraHu3alnn M | OIIPCACIIAOT
KJIETOK 6aKTepI/II71 Ha | KU3HCACATCIBbHOCTH OCO6CHHOCTI/I nux
TOTOBBIX IMPOKAPNOTUICCKOUN CTPOCHUA
MUKponpemnaparaxy |KICTKH
26.1 |26.1 MuoTr000pa3zue 1 | MHOTrOOOpa3ue u | Paznuaarot
1 1 POJIb TPOKApPHOT B|pOJb IPOKAPHOT B|OakTepuu mo ¢opme
OHOTreoIeH03ax OHoreoIeHo03ax 1 3HAYCHUIO
26.1 [26.1 l'eneTnueckuid koa u |I'eHeTnueckuit koa u | OnpeaesoT
1 1 e€ro CBOMCTBA €ro CBOMCTBA reHeTUYEeCKUN KOO |
XapaKTepU3yrT €ro
CBOMCTBA
29.1 129.1 {Otanbl  peanuzanus | Peanuzanus OnuceIBarOT  dTallbl
1 1 HacJIeICTBEHHOM TeHETHYECKOMN peanuzanuu
uH(bOopMaIuu B | MH(OpMauu B | HACJIEICTBEHHOU
KJICTKE KJICTKE U €€ 3Tamnbl. |uH(popMamuu B
KJIETKE
03.1 [03.1 | MatpuuHblii CUHTE3. | XapaKTEPUCTUKA JlaroT omnpeneneHue
2 2 buocuntes 6enka. | pemyruMKaIuy, peayIUIMKALNH,
TpaHCKPUIIITUN U | TPAHCKPHUIIIUH,

TPAHCIIIMKU W= HX

TPAHCIIALIMN




MCXaHHN3M

03.1 |03.1 ITIp. pabora N2 5|Pemienne 3amad Ha|Yuarcs peliaTh
2 2 «Periegue 3a7a4 Ha OIIPCACIICHUC 3ada4uu o
OHMOCHHTE3 OeKay - MJIMHHBI M MAacCChl | MOJICKYJIIPHOUN
reHa, MacChl Oelka; |OHOJIOTHH
MOCJIEI0OBATEIBHOCT
U aMHUHOKHCIIOT B
oenke mo JHK wu
PHK;
- qucia
HYKJIEOTU/IOB,
KOJIOHOB,
TPUILIETOB,
aMUHOKHCJIOT, T-
PHK;
- aMUHOKHUCJIOTHOTO
cocTaBa OenKoB
nocjie MyTaluu B
MoJsiekyse JJTHK
06.1 |06.1 | Bupycsl —|OcobeHHOCTH XapakTepu3yroT
2 2 HEKJIETOYHAasi (opMa | CTPYKTYPHOU BUPYCHI KaK
KHU3HH. OpraHu3aIuu U | HEKJIETOUHYIO
CBOMCTBa  BUPYCOB|(opmy KU3HU,
KaKk  HEKIETOYHOU | OMPEAECISAIOT
bopMbI YKU3HH. | 0COOCHHOCTH
Knaccudukanus  u|crpoeHus u
MHOT000pasue KU3HEIEATETbHOCTH
BHUPYCOB. BHPYCOB
10.1 |06.1 1 Kuznennoeii  1uki | [IpoHukHOBEHUE OnpenenstoT
2 2 BHUPYCOB. BUpyca B KIETKY.|OCOOCHHOCTH
JKu3HEHHBIM LMK | pa3MHOKEHUS
BHUPYCOB. Mepsl | BUPYCOB;
npoQUIaKTUKA OMKCHIBAIOT
BUPYCHBIX OOJIe3HEH. | KU3HEHHBIN  ITUKII
[TpodmmakTika BHpYyCa
CIIMda. MMMYHOIepHuIIITa
YeJI0BeKa.
Paznen 3. Opranusm (65 4)
10.1 | Opranusm —|(Ilytn mepexoma oT|XapaKkTepU3yIOT
2 eIMHOE 1EJI0E. OJIHOKJIETOYHOCTH K |OpraHu3M Kak OJUH
MHOTOKJIETOYHOCTU | U3 YpOBHEM
OpraHu3aluu
KUBOTO
13.1 [10.1 | MHoroo6pasue MHoroo0pasue Knaccubunmpyrot




2 2 OpPraHU3MOB OpPTraHU3MOB. OpraHU3MBbI 1o
OHOKIIETOYHBIE, KOJIMYECTBY KJIETOK
KOJIOHHAJIbHbIC U|d CTENEHH CBS3H
MHOTOKJICTOYHBIE MEXy HUMH
OpraHu3MBl.
17.1 |10.1 {OOMeH BelIeCTB || DHEepreTuYecKui XapakTepu3yroT
2 2 MIpeBpallleHUE oOMeH Kak | 0OMEH BEIIECTB Kak
SHEPIUHU COBOKYITHOCTb OJIHO M3 CBOWCTB
peakuuii JKHUBOTO,
paclerieHus OTPENCNAIOT  POJb
CIIOYKHBIX AT B opranusme,
OpraHNYECKUX
coenquHeHu. Mecto
HSHEPreTUUYECKOTO
obmena B oOmeM
obmeHe BEIIECTB
OpraHms3ma.
17.1 |13.1 | Dranbl CuHoHuUMBI TepMuHa | ONIUCBHIBAIOT — ATaIlbl
2 2 HYHEPIreTUYECKOTO HEPIreTUYCCKUM AHEPIreTUYECKOTO
oOMeHa 00OMEH» oOMeHa,
(kaTabomu3mMm, 3aIUCHIBAIOT
JTACCUMUIISIINSA). OCHOBHOE
DTansl HEPIreTUYECKOE
HSHEPreTUYECKOTO ypaBHEHUE
obmeHa u ux
XapaKTepUCTHKA.
20.1 |17.1 | CiupToBOE u | OcobeHHoOCTH CpaBHUBaIOT
2 2 MOJIOYHOKHCJIO€ SHEPreTUYECKOrO SHEPreTUYECKYIO
OporxeHue obmeHna y Oakrtepuit, | 3hPEeKTUBHOCTD
rpuOOB M pacTeHU | OECKUCIOPOIHOTO,
KHCJIOPOJIHOTO
ATAIoOB
SHEPreTUYECKOTO
obmeHa c
Pa3IMYHBIMU
dhopmamu OpOKEHUS
24.1 |17.1 ITIp. pab6ora N2 6 |Pemenne 3amad Ha|Yyarcs pemaTth
2 2 «Periegue 3a7a4 Ha OIIPCACIICHUC 3ada4uu o
OIpeleIeHne KOJINYCCTBA MOJICKYJIAPHOU
KOJIMYEeCTBA MOJICKYJI TJIFOKO3bI U onosornu
MoJteKyn rimokossl u|AT® B mporecce
AT® B mponecce |KaTabommsma
KaTaboJIM3Ma
24.1 120.1 | UtoroBeiii TecT 3a I|Pemator TecToBbIe 3a7a4d Ha BBISIBJICHUE




2 2 MOJYyTOJINE YPOBHSA OBJIAJICHUA MNpEeAMETHBIMH
3HanusMu U YYJ 3a 1 mnonyroawue.
JIeMOHCTpUPYIOT NPEIMETHbIC 3HAHUS MO
temam «Knetka» u «DHepretnueckui
00OMEH B OPTaHHU3ME)
27.1 |24.1 | IInacTuueckuit [Inactuyeckuit XapakTepu3yroT
2 2 0OMeH. oOMeH KaK | TUIaCTUYeCKHUi OOMEH
COBOKYITHOCTb KaKk 93Tam  o0IIero
peakiuii CUHTE3a | 0OMEHAa BEIlIECTB
CJIOKHBIX
OpraHUYECKUX
COCIUHEHUU.
CHUHOHMMBI TEpMHUHA
«TIACTUYECKUAMN
obmen» (aHaboIM3M,
ACCUMMJISILINS).
14.0 |24.1 | Tunbr nuTanus. | Tumel nutanus. | Knaccupuuupyror
1 2 DTarnbl ABTOTpO(DBI Y | OpraHu3Mbl 1o
dboTocuHTE3A. reTepoTpodBbI. TUIIaM MUTAHUS.
CsetoBas ¢aza ®dotocunTe3 U ero|Onpenenstor
JTarbI. OMoJIOTUYECKOe
XapakTepucTuka 3HAUYEHUE
CBETORBOM (ha3bl dboTocuHTe3A.
OnuceiBaroT
MIPOIIECCHI,
MPOTEKAIOIUE B
CBEeTOBOM (haze
14.0 |27.1 | TemHoBas ¢aza. | XapakTepucTuka OmnuceIBarOT
1 2 [ukn KansBuHa TEMHOBOM (ha3bl MPOLIECCHI,
pOTEKaIoUIe B
TEeMHOBOM (haze
17.0 | 14.0 | JleneHue KIeTKHU. Tumnsl JesieHust | XapakTepU3yroT
1 1 KJIETKH. POCT U pa3BUTHUE KaK
MuUTOTHYECKHMI W |IIPOSIBIICHUE >KU3HH,
KU3HCHHBIN UK. | KIACCUPUITUPYIOT
TUNBl  KJIETOYHOTO
JeIeHUs,
ONPEIEIIAIOT
JKU3HEHHBIN IAKJT
KJIETKHU u
MUTOTHYECKUH UK
21.0 |14.0 {Muto3.  3HaueHue|Muto3 kak oOcHOBa|ONUCHIBAIOT 3Tallbl
1 1 MUTO32 pocTa, pereHeparyu | MUTOTUYECKOro
u OecrnoJioro | ukia.  BbIABIAIOT
Pa3MHOKEHHUS. 3HAYE€HHUE MUTO3a




XapakTepucTHUKa
a3 MHTO3a.
3HayeHUe MHUTO3a

21.0 [17.0 1J1a6. pabora N2 §|M3yuenne muto3a B|BbIonHSIOT
1 1 ((HBquHI/IC MUuTO3a | KIICTKax KOpCHIKa Ha60paT0pHyIO
B KJIETKax Kopemika /IyKa (BuptyansHo u/|pabdory,
nyka (BHpTyalbHO |HIM HAa  TOTOBBIX | COBEPLICHCTBYIOT
1/ WM Ha TOTOBBIX |TIperaparax) HaBBIKM PaOOTHI C
npenaparax)» 11abOPaTOPHBIM
000pyI0BaHUEM
24.0 |121.0 i becmonoe Knaccudukanuys Boiiensror crmocoOsr
1 1 pa3MHOKEHHUE croco6oB  Gecrionoro| 0ecIoIoro
Pa3MHOXKCHHUS,  HX | Pa3MHOXKCHUS u
XapaKTepUCTHKA U |XapaKTepHU3yloT
0COOEHHOCTH. KOKIBIA M3  HHX.
XapaKkTepUCTUKA U | XapaKTEPU3YIOT
0COOEHHOCTH O0COOEHHOCTH
BEICTATMRHOMO BEICTATVBHOMO
pPa3MHOXKEHUS pPa3MHOXKEHUS
pacTeHuu pacTEeHUM
28.0 [21.0 1ITonoBoe Knaccuduxanus Breigensror crmocoOsl
1 1 pa3MHOXKEHHE CIIOCOOOB  TIVIOBOIO| ITOJIOBOTO
Pa3MHOXKCHHUS,  HX | pa3MHOXKCHUS u
XapaKTepUCTHKA U |XapaKTepHU3yloT
0COOEHHOCTH KaOKJIBIA U3 HUX
28.0 [24.0 | 3HaueHue Pazmuoxenne  kak | Onpenenstor
1 1 Pa3IMYHBIX ONHO W3 CBOWCTB|Pa3MHOXKEHHME  Kak
CII0COO0B YKHUBOTO. CBOWCTBO  KMBOTO,
pPa3MHOXKEHUS BBISIBJISIIOT
OCOOCHHOCTH U
3Ha4YeHue OecroJioro
u MOJIOBOTO
CIoco0oB
pPa3MHOXKEHUS
31.0 {28.0 {Ctpoenne monOBBIX |["amMeThl Kak 0CcOOBI | XapaKTepHu3yoT
1 1 KJIETOK THII KJICTOK. | TIOJIOBBIC KIJICTKH,
OcobeHHOCTH WX | BBISIBIISIS
CTpPOCHUS O0COOEHHOCTH ux
CTPOCHUS
04.0 |28.0 Metio3. XapakTepuCTUKa Meiio3 kak croco0
2 1 O6pazoBaHue a3 Melo3a U |KJIETOYHOIO
MOJIOBBIX KJIETOK ATAIoOB JeICHU,
raMmeToreHesa. OTHMCBHIBAIOT  M€i103
OcobeHHocTn o CTaJIUsM,
CliepMaToreHe3a || BBIABIISIIOT MEeCTO




OBOI'CHC3A.

M€EHo3a B IPOIECCEe

nporecce

Ocobennoctu rameToreHesa
00pa30BaHMs TaMET.
04.0 |31.0 1 OcobennocTn Ocobennoctu BoisiBstor
2 1 raMeToreHesa y |[rameToreHesa Y | 3aKOHOMEPHOCTH
pacTeHun pacTeHun raMeTOreHe3a B
[UKJIaX Pa3BUTHS Y
CITIOPOBBIX U
CEMEHHBIX PACTEHUM
07.0 {04.0 13HaueHne Menosa 3HaueHue Menosa Onpenenstot
2 2 OMOJIOTHYIECKYIO
poiib  Meno3a B
MOJIJIepyKaHU U
MOCTOSIHCTBA 4YMCJa
XPOMOCOM
11.0 104.0 ITIp. pabora N2 7|Pemienne 3amad Ha|Yuarcs pelath
2 2 «Penrenne 3amay pa|ONPEAETIEHUE 4YHCTIA |3aa4 Ha
ompejeNieHne 4ucia | XPOMOcoM U |OTIpejie/iCeHue 4ucia
XpPOMOCOM u|monexkyn JHK  B|xpomocoMm 171
monexyn JIHK B|HpoLecce — AGJICHHS | MOJICKYII JHK B
mpouecce  geneHus |[KICTKH  (MHTO3 W |IpoLecCe  JICICHUS
KIETKH (MHTO3 ¥ |MEH03) KJIeTKH (MHUTO3 U
MEH03)» Meiio3)
11.0 |07.0 {OmnonorBopenre  |CyTb W 3HaueHue|/laroT onpeneneHue
2 2 OTLIIOJIOTBOPEHHUS. OTLIOJIOTBOPEHHUIO,
Knaccuduxanus KJIACCU(PUIIUPYIOT
CII0CcO00B KUBOTHBIX 1o
OIUIOAOTBOPEHMUSI. crnocobam
OTLJI0IOTBOPEHUS
14.0 |11.0 {OmnogoTBopenue vy | JBoiiHoe OnuceIBarOT
2 2 MMOKPBITOCEMEHHBIX | OIUIOJOTBOPEHUE Y [POLIECC  JTBOMHOTO
MOKPBITOCEMEHHBIX | OTUIOJIOTBOPEHUS Y
IIBETKOBBIX
pacTEeHUH,
BBISIBJISIIOT
OMOJIOTHYECKOE
3HAYCHUE
OTLIOJIOTBOPEHUS
18.0 |11.0 |ManuBunyanpHoe | OHTOreHes Kak | [lator ompenenenue
2 2 pa3BUTHE COBOKYITHOCTb OHTOT€HE3A,
OpraHu3MOB MPOIIECCOB ONPEIEIIAIOT ero
npeoOpa3oBaHus STAaIIbI.
opraHuszMa B




HNHAWBUYAJIbHOI'O

pa3BUTHSL.
18.0 [14.0 | Dranbl Otanbl oHTOTeHe3a y | OnuchIBaloT
2 2 IMOpHOTEHE3a Y | MHOTOKJIETOYHBIX MPOLIECCHI,
MHOTOKJICTOYHBIX | )KHUBOTHBIX. MPOUCXOMSINNAE  Ha
KUBOTHBIX XapakTepucTuka KaXKJIOM sTane
ATAroB OHTOrEHE3a. | AMOpHOreHe3a y
BuyTtpuyTtpobHoe KUBOTHBIX
pa3BUTHE.
IInamenra.
21.0 [18.0 | 3apobillIeBbIC 3apo/bIeBbIe Onpenensitot
2 2 JIACTKHU u HX | JIUCTKH 51 WX | IPOU3BO/IHBIE
IPOU3BOIHBIC IPOU3BOTHBIC AKTOACPMBI,
SHTOJICPMBI u
ME30/ICPMBI
25.0 [18.0 | ITocTamOpuroHanbHbI | TUIbl VYcranaBiauBaoT
2 2 17} NEePUO/I | TOCTIMOPHUOHAIBHOT | pa3inyus MEXIY
OHTOIeHE3a y|o Pa3BUTHSL. | IPSIMBIM u
KUBOTHBIX Meramopdo3. HENpPSIMBIM ~ TUIIOM
NOCTAIMOPUOHAIBHOT
0 pa3BUTHSL.
25.0 |21.0 |DTanbl OHTOreHe3a|DTamnbl OHTOTeHe3a y | ONUChIBAIOT
2 2 pPacTEHUMN. pPacTEHUMN. MPOLIECCHI,
XapakTepucTuka MPOUCXOMSINNAE  Ha
ATANOB OHTOTEHE3Aa Y | KAXKIOM JTane
pacTeHui OHTOI€HE3a y
pacTeHui
28.0 |125.0 | OHTOreHE3 OcobeHHnocTu XapakTepu3yroT
2 2 YEJI0BEKA. OHTOT'€HE3a 0COOEHHOCTH
yelioBeKa.  JTarlbl | OHTOreHe3a
AMOPUOHATILHOTO YeJloBeKa,
pa3BUTUSL W UX|ONHUCHIBAIOT
XapaKTEPUCTHKA. IPOLIECCHI,
MPOUCXOMSIINNAE  Ha
KKJIOM JTamne
AMOPHOHATILHOTO
pa3BUTHSL.
04.0 |25.0 PenponykTuBHOE daxTopbl pucka, | Berasisitor poJIb
3 2 3I0POBbE BIIUSIIOIIIKE HA | HUKOTHHA, aJKOTOJIs
3I0pPOBbE UEJIOBEKA, M  HAPKOTUYECKHX
KauecTBO 1 | BELIECTB Ha
3 PeKTUBHOCTD pa3BUTHE YeTIOBEKa
OHTOTE€HETUYECKUX

npoucCCoOB




04.0

28.0

[TocTaMOpHOHATIbHBI
1 IIEPUOA.

Drtanbl
HMHIUBUIYJIbHOTO
pa3BUTHS YEJIOBEKa.
[TocTamMOpHOHATIbHBI
U IIEpUOA.

OnuceiBaroT
MIPOIIECCHI,
MPOUCXOMSINNAE  Ha
KKIIOM JTane
MOCTAMOPHUOHATHHOT
0 pa3BUTHSL.

07.0

04.0

[TocTpenpoayKTUBH
bIW IIEPUO/T
KOHTpOJIbHBIA ~ TECT
Mo Teme «OHTOTreHe3
OPTraHU3MOB)

['epoHTOINIOTHS.
I'mnore3sl 0
MEXaHu3Max
CTapeHMUSI.
«KJIETOYHOH
CMEPTU»

['ennr

OnuceIBaIOT
IIPOIIECCHI,
IPOUCXOISAIINE
JTare
MOCTPENPOTyKTUBHO
ro mnepuoda >KU3HHU
YyeJIoBEKa.

Ha

11.0

04.0

['eneTnka — Hayka o
3aKOHOMEPHOCTSIX
HACJIEJICTBEHHOCTH U
W3MEHYUBOCTH.

Onpenenenue
TeHETHUKHU KaK HayKH,
HACJICJICTBEHHOCTH U
M3MEHUYMBOCTH  Kak
OCHOBHBIX  CBOWCTB
JKMBOTO. Mecto
IF€HETUKU B CHUCTEME
OMOJIOTHYECKHX
HayK U €€ pojb B
CO3/1aHUH
COBPEMEHHOM
€CTECTBEHHO-
HAYyYHOW  KapTHUHBI
MHPA. OcHoOBHBIE
MOHSITUS ¥ CHMBOJIBI
T€HETUKH

OnpenensoT
ICHETUKY KaK OJIUH
u3 pasaeinoB
OMOoJIOTHH,
BBISIBIISIIOT POJIb
I€HETHUKU B PA3BUTUH
OouoJIoTHH,
XapaKTepUu3yroT
HACJICACTBEHHOCTh U
U3MEHYHUBOCTh  KakK
CBOMCTBA KUBOTO

11.03

07.0

I Mennens
OCHOBOITOJIOKHHUK
T€HETUKH

Pa6Gotsr I'. Mennens
10 BBISIBJICHUIO
CTAaTUCTHYECKHUX
3aKOHOMEPHOCTEN
HacJIeJOBaHUS
MIPU3HAKOB.
OOBEKTBI U METOLBI
HCCIIe0BaHus,
HCIIOJIb3YEMbIC
Mengenaem.

Beracusator poss I
Meunpgemns B
Pa3BUTHUH T€HETHKU

14.0

11.0

Monorudpuanoe
CKpellIUBaHMUE.
3aKoH
NTOMUHHUPOBAHMUS

Onpenenenue
MOHOTHOPUTHOTO
ckpeuuBanus. CyTb
MEPBOTO 3aKOHa
Mengenst u  ero
IIUTOJIOTUYESCKHUE

XapakTepusyroT
0COOEHHOCTH
MOHOTHOPHTHOTO
CKpEelIMBaHusl,
151030171
Menpgemns

3aKOH




OCHOBBI

18.0 [11.0 | 3aKOHBI CyTb BTOPOTO | XapaKTEPU3YIOT
3 3 pacuierieHus U (3aKkoHa MeHaenss u|BTOpou 3aKOH
YHUCTOTHI TaMET €ro 1uroJioruyeckue | MeHmenss W 3aKOH
OCHOBBI. 3aKOH | YUCTOTHI TaMET
YHUCTOTHI TaMeT.
18.0 |14.0 ITIp. pabora N2 §|IlomHoe Vuarcsa peliaTth
3 3 «Penrenne 3amau na|AOMHHUDPOBAHUE. 3a7]a4d Ha TEePBBIA U
mepBblii ¥ BTOpoii | PCLICHNE 3a4a4y Ha|BTOPOH 3aKOHBI
3aKkoHBI  Mennens, |I€PBBIH ¥ BTOpOi | Menzens, 3aKOH
3aKOH YUCTOTHI | 3AKOHBI MeHI[eHH, YHUCTOTHI raMCT
ramMen» 3aKOH YHUCTOTHI
rameT
21.0 [18.0 ITIp. pabora N2 9|Hemomnnoe Vuyarcsa peliaTh
3 3 «Pemenue 3amay Ha |AOMMHUPOBAHME. 3a7a4d Ha TEePBBIN U
mepBelii W BrOpoii | PEIICHHE 3aJad Ha | BTOPOiH 3aKOHBI
3aKkoHBI  Mennens, |IGPBBIH ¥ BTOpoi | Menzens, 3aKOH
3aKOH YHCTOTEI | 3aKOHBI  MeHensl, | Y4MCTOThI TaMeT
raMeT 3aKOH YHUCTOTBI
rameT
01.0 | 18.0 | Turubpunoe Onpenenenue XapakTepu3yroT
4 3 CKpELIMBAaHUE. JTUTUOPUIHOTO TpEeTUH 3aKOH
Tpernii 3aKkoH | ckpemuBanus. CyTs|Mennens
Mennenst TPETHETO 3aKOHAa
MeHngenss u  e€ro
IIUTOJIOTHYECKHUE
OCHOBBI.
01.0 |21.0 | AHaM3upyonee | AHAIM3UPYIONIEe JlatoT omnpeneneHue
4 3 CKpEelIuBaHue CKpEIIMBAaHUE W €ro |aHATU3UPYIOIIEMY
3HAYCHHUE CKpPEIIMBAHUIO u
ONPEAETSAIOT ero
3HAYCHUE
04.0 [01.0 TIp. pabora N2 10|Pemienne 3amad Ha|Yuarcs peliaTh
4 4 «Perlriegue 3a7a4 Ha TpeTI/Iﬁ 3aKOH | 3a1a4u Ha
TpeTHit sakon | MeHaens TUTHOPHIHOE
MeHnpaens» CKpEIMBaHNC
08.0 [01.0 TIp. pabora N2 11|Pemenne 3amad Ha|Yuarcs peliaTth
4 4 «Perlriegue 3a7a4 Ha AHAJIU3HUPYIOIICC 3a1a4uunu Ha
AHAJIM3UPYIOLIEe CKpPCUIMBAHUC I[I/IFI/I6pI/II[HOC
CKpEIIMBaHUE) CKpEIMBaHNC
08.0 |04.0 | XpoMocoMHast Co3pnanue XapakTepu3yroT
4 4 Teopusl XPOMOCOMHOM MOJIOKEHUS
HACJICJICTBEHHOCTH | TEOPHUHU XPOMOCOMHOM
HACJICJICTBEHHOCTU. | TEOPHUH




OcHOBHBIC HACJIEACTBEHHOCTHU
TTOJIOKEHUS
XPOMOCOMHOM
TEOpUHU
HACJICICTBECHHOCTH
11.0 |108.0 iBknag T. Moprana|Pa6otel T. Moprana. | OnpenenstoT BKJIaJ
4 4 B co3nanue | O0bekThl U MeTobl | T. Moprana B
XPOMOCOMHOM €ro MccjaeJ0BaHuM. |CO37aHue
TEOpUH XPOMOCOMHOM
HaCJICJICTBEHHOCTH TEOpUU
HACJICJCTBEHHOCTH.
Pasznnuaror 00BEKTHI
u METO/IBI ero
HUCCICI0OBAHUI
15.0 108.0 TIp. pa6ora N2 12|IlomHoe cuemnnenue.| Yuarcs peliaTth
4 4 «Pelriegue 3a7a4 Ha Pemenue 3aa4 Ha|3ada4u Ha
CLIETIJIEHHOE CHCINJICHHOC CICIINICHHOC
HacJIeJOBaHUE)» HacCJICAOBAaHUC HaCJICAOBAaHUC
15.0 |11.0 TIp. pa6ora N2 13|Kpoccunrosep. Vuyarcsa peliaTh
4 4 «Pelriegue 3a/1a4 Ha I'eneTnueckue 3a1a4u Ha
CIETUIEHHOE KapThl. Pemienue | cuenieHHoe
HacJIeJOBaHUE u | 3ada4 Ha | HaCJICJOBaHHC
OIpEICIICHUE CHOCIVICHHOC
paccrosiHug  Mexay | HaCJICIOBaHUE
reHaMI)
18.0 |15.0 { CoBpeMEHHBIE Onpenenenue reda u | Jlator onpeneneHue
4 4 MPEJICTABJICHUSI  O|T€HOMA. MeXaHWU3M |IOHATHSIM «TE€HOM,
reHe ¥ reHoMe (YHKITMOHUPOBAHUS | «PETYISATOPHBIN
I'CHOB. y4aCTOK reHay,
«CTPYKTYPHBIN
Y4aCTOK T'€Hay
22.0 [15.0 1BzanMoiencTBUsI B3aumoaelictBus 3HaKOMSTCS C
4 4 AJJICIIbHBIX U | aJJIETIbHBIX U | TUIIaMU
HeaJlJICILHBIX TEHOB | HeaJlJIeIbHBIX T'€HOB |B3aUMOJICHCTBHSA
u WX |TEHOB B T€HOTHIIE
XapaKTepUCTHKA.
Pacmeriennss  npu
pPa3IUYHBIX  THUMaX
B3aUMOICHCTBUS
I'eHOB
22.0 [18.0 ITIp. paGora N2 14|Pemienne 3amad Ha|Yuarcs peliaTth
4 4 «Penrenne 3amgau na|B3aMMOJIEHCTBUE 3aj1a4 Ha
B3aUMOJIEHCTBHE aJlJICJIbHBIX 1 | B3aUMOJICHCTBHE
AJUICIIbHBIX u | HCAJUICJIIbHBIX T'€HOB | aJIJICJIBHBIX )51




HEaJUJIEIbHBIX T'€HOB|HWIMEHETPAHTHOCTh  |HEAJIEIBHBIX TE€HOB
W IICHETPAHTHOCTHY Y IEHETPAHTHOCTh
25.0 |122.0 IXpomMocomMHOE ITon Kak | JlatoT ompeneneHue
4 4 ONPE/ICIICHUE  I10J1a | 0COOSHHOCTD 1oJjia, 3HAKOMSTCSA C
[TonoBwie OpraHusMma, XPOMOCOMHBIM
XPOMOCOMBI Y | OMpEACIIAIoNIasl €ro | ONnpeesieHueM IoJa,
ayTOCOMBI poJb B | XapaKTEPU3YIOT
Pa3MHOKEHHUU. ayTOCOMBI "
Tunel M1OJIOBBIC
XPOMOCOMHOTIO XPOMOCOMEBI,
ONpENECICHHUST TMOJIA. |[TETEPOTaMETHBIA U
[TonoBkIe TOMOTaMETHBIN MOJI
XPOMOCOMBI 51
ayTOCOMBI
29.0 [22.0 TIp. pabora N2 15|Cueriennoe c|Yuarcsa peliaTh
4 4 «Pemenue 3agay Ha |[OJIOM 3aiaqu Ha
CLEeIJIEHHOE ¢ TojioM | HACJICAO0BaHUC CICINNICHHOC C I1I0JIOM
HacJIeJOBaHUE I[OMI’IH&HTHOG M |HACJICAOBAHUC
pELIECCUBHOE
cleruieHue ¢ X-
XPOMOCOMOM;
cuerieHue ¢ Y-
XPOMOCOMOHM.
29.0 [25.0 ITIp. pabora N2 16|Cuerennoe c| Yuarcsa peliaTh
4 4 «Pemenue 3amau Ha|llOJIOM 3aiaqu Ha
AHATN3 HacJIeJOBaHHUE. CIICIVIEHHOE C II0JIOM
POAOCIOBHBIX) CuMBoOJIMKa IIpu | HACJICAOBAHHC,
COCTaBJICHUH aHaJIn3
POJOCIOBHBIX POIOCIOBHBIX
06.0 {29.0 1 I3MEHYUBOCTE: Onpenenenue JlatloT onpenenieHue
5 4 HacJICJICTBEHHAss W |M3MEHYMBOCTH KakK | M3MEHUYHUBOCTH,
HEHACJICJICTBEHHAs |OJHOTO M3 CBOMCTB|KJIACCUMUIIUPYIOT
JKHUBOTO. BHUJIbl M3MEHUYHUBOCTH
Knaccuduxanus U BBIIBIAIOT  HX
n3MeHYnBOCTH. Poib | ocoOeHHOCTH
pa3IMYHBIX  BHUJIOB
W3MEHYHUBOCTH B
sBosonuu. [Ipuunna
u pe3yJbTaT
SBOJIIOLNU
06.0 {29.0 | MoaudukaoHHast CBoiicTBa BrigisitoT
5 4 W3MEHYUBOCTE. MO U (DHKATTHA. 0COOEHHOCTH
[Ip. padora N2 17 Hopma peakimnu. |HEHACICACTBCHHOU
((HBy‘ICHI/IC OCO6€HHOCTI/I N3MCHUYHNBOCTHU Ha
HCHACIICACTBEHHO | IPUMEpPE




MOIU(DHUKAIIMOHHON | i M3MEHUYHMBOCTH. |KOMHATHBIX
u3MeHunBoct  Ha M3yueHue pacTeHuil.
npuMepe MoaudukanmmoHHO | COCTaBISIOT
KOMHATHBIX H  HM3MEHYMBOCTH |BapUALlMOHHBIN PsiJl
pacTeHui Ha npuMepe |U  BapUaIlMOHHYIO
pacTeHui, KpUBYIO.
COCTaBJICHHE
BapUAIIMOHHOTO
psana u
BapHUaIMOHHON
KPHUBOM.
13.0 [06.0 | Busl MyTanmonHas u | Kimaccupunupyrot
5 5 HAaCJIEICTBEHHOU KOMOWHATHBHAS BUIObI  HAUEICIBCHHOU
M3MEHYUBOCTHU. U3MEHYUBOCTD M3MEHYMBOCTH u
[TpranHbL BBISIBJISIIOT ux
KOMOWHATUBHOU OCOOEHHOCTH.
M3MEHYUBOCTH.
13.0 | 13.0 | Tunbl MyTaIui MyTareHHblie Knaccupunupyror
5 5 (bakTopHI. TUIIBl MyTallMd |
Knaccuduxanus BBISIBJISIIOT ux
MYTalli. 0COOCHHOCTH
16.0 | 13.0 | 'eneTnka ¥ |3HAaYCHUE TECHETUKH | 3HAKOMATCS c
5 5 3I0pOBbE UeJIOBEKa | TSI MEIUIIUHBL. | BIIUSTHUEM
Comarnueckue Y |MyTareHoB Ha
reHEepaTUBHbBIC OpraHu3M YeJIoBeKa
MyTaIuu
20.0 [16.0 {HacnencTBeHHbIE HacnenctBenHsie 3HaKOMSATCS c
5 5 Oomne3Hn YenmoBeka W |0OJE3HW YeIOBEKa. | HACIECACTBEHHBIMU
ux npodunaktuka | Mx MPUYMHBI, | 3200JI€BAaHUSIMU
MEXaHU3M U | 4eJoBeKa U
npoduIaKTHKA. MeToAaMu ux
Knaccuduxanus npopUIaKTUKN
HACJIEJICTBEHHBIX
OoJie3Hen
20.0 [20.0 | UTOroBBIN TECT PemaroT TecToBBIe 3a7auM Ha BBISBICHUE
5 5 YPOBHS OBJIJICHUS MPEIMETHBIMH
3HaHusAMHU U Y Y]l 3a kypc «buonorus. 10
KJIacoy.
23.0 |20.0 | Cenexuus kak | Onpenenenue OnpenensaroT
5 5 HayKa CeJIEKIINN u €e | CeIEKIIUIO KakK
3HAYEHUE B|HayKy, BBISBIISIOT €€
XO35IUCTBEHHOU 3HAYCHUE TUTA
JeATEIIbHOCTH YyeJloBeKa, JAl0T
YeJI0BeKa. OTIPEJICJICHUE COPTY,




MOpoJiIe W IITaMMYy,
3HAKOMSITCS c
LIEHTPaMU
MPOUCXOKICHUS
KYJIbTYPHBIX
pPacCTEHUM U POJBIO
H.11. BasuioBa B
pPa3BUTUU TE€HETUKHU

U CEJICKIUM.
27.0 120.0 1OcHOBHBIE MeTOABI | MeTonnl cenekinu U | OTHUCBIBAIOT
5 5 CEJICKIUHU WX XapaKTEPUCTHKA |OCHOBHBIE  METOJbI
CeIICKIUU
27.0 123.0 YlocTmxkeHus Cenexkuusi pacTeHUM, | SHAKOMSTCS c
5 5 CEJICKIIMU PACTECHUH, | JKHBOTHBIX u|paboramu H. U.
PKUBOTHBIX U |MUKpoOopranu3moB u|Basunosa, I. /.
MUKPOOPTaHU3MOB | €€ OCOOCHHOCTH. Kapneuenko, M. B.
Mnuypuna, b. JL
AcTaypoBa
30.0 {27.0 |buotexnonorus: | buorexnonorusa, ee|/lator onpeneneHue
5 5 METOIbI HAPARTICHVS METO/IbI, OHMOTEXHOJIOTHH,
HanpaBJICHHUS. 3HAKOMSATCS C €€
['eHHas W KJeTOYHAad | pa3aesiaMmu u
WHXKEHEpUSL. OCHOBHBIMU
HamnpaBJICHUSIMH €€
pa3BUTHUSA
27.0 | buoTexHosorHs: JlocTmxkenust 1 | 3HAKOMSTCS c
5 JIOCTHKCHUS 1 |3TUYECKUE aCIEKTHI | STHYCCKUMU
MEePCHEKTUBbI OMOTEXHOJIOTHH. aCIeKTaMU Pa3BUTHUS
pa3BUTHUA KnonupoBanue. OMOTEXHOJIOTHH U €&
['eneTnuecku JTOCTUKECHUSMHU.
MOIU(DUITUPOBAHHBI

€ OpraHM3MbI
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